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ABSTRJl.CT 

Ethiopia is one of the developing countries that experiences 

a rapid population increase. Based on the 1984 census data the 

growth rate of the population of Ethiopia was estimated to be 

2.9 percent. A population growth rate above 2 percent would 

pose a problem for the country's development. Therefore, it is 

of prime importance to study the factors which influence 

fertility so as to achieve a reduction in growth rate of 

population. 

In this paper an attempt has been made to assess the influence 

of some socio-economic factors on fertility taking a typical 

growing town, Bahir Dar. The method of regression was used to 

examine the influence of some selected factors on fertility. 

Among the factors considered in the study women 's employment 

was inversely related to fertility, though this relations hip 

was found to be not signifi£:a'nt" in 'the younger and,t)lCl.'!! r 3.ge 

groups. The educational l~\" .2.':' c·f wife and hu~bn~d 3.1s" 

appeared to have an inverse relatior,sb.i.p !nth ferli ;.ity only 

in certain age groups. It seeme.1 chell inco'm'e ' had '" r')sitiv~ 

effect on fertility. There was no sign~r~canc djff~r~nce in 

fertility between mu s lims an.'" ,=hristians, and between the 

Amharas and other ethnic groups taken together. 

The demographic feature for Bahir Dar, hopefully, can be 

representative of other towns in the country, and hence may be 

used to indicate what types of measures have to be taken in 

order to challenge the problem of population g r o wth, 

especially in townships. 
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CHAPTER 1 : INTRODUCTI ON 

1.1 GENERAL BACKGROUND 

In the long run o f history, the second half of the t wentieth 

century stands out for its remarkable population growth. 

Before the eighteenth century , though the general trend was a 

rising one population growth was not steady ; the balance of 

birth over death was tenuous, and crises such as war and 

plague periodically r e duced popula tion in parts of the world. 

Only in t h e eighteenth century did he number of people 

started to rise steadily. From 1750 until well into th 

t .... 'entieth century, the world 's population grew at the then 

unprecedented rate of about 0 . 5 per yea!", faster in today's 

developed countri es , slower elsewhel-e. ,vot"ld populat.ion si ze. 

doubled agai n, this time in about 150 years; it. had reached 

about 1.7 billion by 1900. In the t wentieth century, growth 

continued t o accelerate from an annual rate of 0.5 to 1 

percent unt il about 1950 and then to a remarkable 2 percent. 

In just over 30 years, be t ween 1950 and today, world 

po ulation nearly doubled again growing from 2 . 5 b illion to 

almost about 4.8 bill ion . 

Si nce 1950 population growth ha s become a SErious problem in 

developing countries of wh ic h Ethiopia is one . The post 'dar 

e xperience of developing count ries was not only di.fferent OL:t 

historically unprecedented. Drivel. by falling mortality and 

cO:1Linued high fertilit.y, their pcpulation growt.h rate rose to 

about 2 percent a year. It peaked .1l 2:.4 percent in the 

1 ~~O' s. It is now about t wo per I;r a year because of a 

~llghtly greater decline in birlh l~' ~.~ Lllan in death rate. 

III Ethiopia, as in most developing (0 un~.l'ies, whi le morca'!'lt.y 

h,j~ oeen derlining in the past 3' y..: ,,~.!=' \·:]-h the crud~ aearh 

1 -I'" falling from 32 to 23.6 :' 
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remained persistentl y high with the c rude b i rth rate at 52.3 

per thousand during 1950 - 55 and 47. 3 during 1985 -90 (UN, 

1989). The population of Ethiopia has increased steadily and 

population gro wth rate of the country has also been 

accelerating as a resul t of this h igh ferti l it y rate a nd 

gently decl i ning death ra te . 

The population of Ethiopia was estimated about 51 million in 

1991. If the c urrent fertility schedule were to remain 

uncha nged, then according to a proj ection of the Central 

Statistical Au thority (eSA) from 1988 the total p opulation 

would be expect ed to increase about fi vefold by the year 2035. 

Even under the assumpt ion of a 60 percent decline in total 

fertility rate over the same period the total population is 

e xpected to increase to 165 million by the end of t he 

projection year. 

The main popul a tion pro blem having a negative impact on the 

country's soc~o-economic development effort is the high 

fe rtility rate which largely account s f or the rapid rate at 

whi ch the po pulation is growing. High population growth rate 

is generally considered to be a deterrent to rapid economic 

de velopment. Hence the study of the fact ors related to high 

fe rtility levels , and those associated with fertility decline, 

assumes great importance in view o f t he high rate of 

population growth currently experienced by Ethiopia . This 

st udy f ocuses on socia-economic factors (education, 

employment, religion and ethnicity) wh ich influence fertility 

of female population of Bahirdal:- town . 



1 .2 STATEMENT OF THE PROBLEM 

Rapid population g r o wth at rates above 2 percent common 

most developing countries today acts as a brake 

development . Up to a point, population growth can 

in 

to 

be 

accommodated: in the past three decades many countries have 

managed to raise average i n come even as their popu lation grew 

rapidly. In that strict sense , population growth has been 

accommodated. But the goal of development e xte nds beyond 

accommodation of an ever larger popula tion ; it is to improve 

people ' s lives. Rapid population growth in developing 

countries has r esulted in less progress than might have been -

lost o pport unities for raising living standards, particularly 

among the larger number of the world' s poor. 

In poor countries high rates of population growth tend to 

e xasperate problems of development and it has become a vic ious 

circle that wit h high rate of po pulat ion growth dependency 

increases, a nd under high depende nc y rates, propensity to save 

is reduced , He nce investment prospect become bleak,and with 

redu ced investment aggregate productivi ty decline , and hence 

t he rat io of capital to labour is distorted and man i fested in 

high rates of unemplo yment , low wage and with that prospensity 

to save declines further. Rapid rate of population growt h also 

tends to promote high rate of urban ization which in turn 

lncreases the problem of unemploymen t in urban areas. 

The rapid population growth in Eth i opia in recent years poses 

serious difficulties in the effort s to achieve economic and 

social development . It is this awareness of the adverSE:: 

effect of rapid population growth t hat initlated us to study 

the socioeconomic factor which i nfluence fertllit y. 



1. 3 OBJECTIVE OF THE STUDY 

It is unquestionable that fe rtility is the critical component 

of rapid population growth. Today Ethiopia is experiencing one 

of the most rapid increases in populat ion . Based on the 1984 

census da t a the growth rate o f the populatio n of Ethiopia was 

estimated to be 2.9. Because this rate is large indicating 

rapid population growth which is a hinderance to socio­

economic development, effective fertility - reducing prog~-am 

based on research on the factors which influence fertility 

should be designed. Once these factors which favor an increase 

in natural fertility are identified measures should be 

implemented to counteract their effect. If measures are to be 

implemented successfully a reduction in fertility may be 

achieved. Therefore. the main objectives of this study are: 

1. To assess the influence of some selected socio-economic 

factors which are commonly cited as bearing a causal 

relationship to fertility and determine the relative 

significance of each of the factors when all others are 

held constant. 

2. To recommend certain policy implications of the findings 

wh ich could accelera te fertility decline if implemented 

successfu lly. 

1.4 REVIEW OF RELATED RESEARCH 

Over the years demographic research has revealec : hat 

fertility is the critical component of rapid grmvth o f the 

total population. Therefore. it is of prlme impo rta:lce to 

deSign effective fertility-reducing programs based on reSearch 

on the socia-economic factors influencing fertility. 

- 4 -



This paper investigates the structure of the relationship 

between fertility and socio-economic variables (education, 

employment, religion and ethnicity). In this section an 

attempt has been made to present review o f some related 

res e arch. 

FEMALE EDUCATION AND FERTILITY 

Educ ation has consistently shown t o be inversely related to 

fertilit y and it is often said that high level of education 

leads to greater use of contraception and consequently , to 

lower fertility . It may also help in attaining desired famil y 

size thereby raising desired living standards and provides a 

great range of general informatio n, better understanding of 

reproductive purpose and access to modern and effective means 

o f birth control. Thus education 1 S likely t o be inversely 

associated with fertility (Chaudhury, 1978 ) . Researchers have 

successi vely attempted to find out the relationship bet ween 

the t wo and below are cited some o f the findings by different 

researchers . 

The res ults of a study on the socia-economic factors 

(emplo yment , social compositi o n, we alth and literacy) 

infl uencing fertility by Craft (19 11) s uggest that illiteracy 

te nds to raise fertility although its effect wa s weak. 

Anothe r study made by Jai n (198 1) s ug g e s ts that in general, 

r aisi ng female education at the ind i v i dua l level leads t o a 

dec!.-ea se in marital fertility bu t its ma g nitude varies from 

counlry to country. The study concluded t hat i n some cases, 

the a ssociation between the t wo is cu rvi linear, that is. a 

s mall decrease in female educat ion is associated wi th an 

increase in their marital ferti li t y . 

- 5 -



Based on studies o n ten selected 

evidence obta ined - ind icated that 

- . 

developing countries l the 

total ferti lity r ate is 

inversely related to women educat ion in all of the countries 

e xcept in t wO, name l y Indonesia and Srilanka. In fact, in 

Sri lanka , the fert.ility of women with no schooling ' .... as almost 

equal to that o f women with se ven or more ye ars o f education 

and t here was no significant d ifference in fertility levels 

between the different. levels of e ducat ion considered. In 

Indones ia, howe ver , the fertility of educated women wa s 

cons iderably higher than that of wo men with no educacion . The 

inverse relat ionship between e ducation and fe rt ility is often 

violated by the groups with one to three years and fou r to six 

years of education especially where these groups contain fe w 

respondents. 

The above finding reveals that the form and size of he 

relationship between education a nd fertility vary considerably 

from country to country. This finding seems to agree with that 

of Hocraft and Caste rline (1983) They concluded that whils t 

a monotonic negative effect of inc reasing level o f education 

was evident from the maj ori ty of t he countries under study , 

the relation was curvil inear in Jama i ca (and possibl y ) ~n 
Ke nya and pos itive i n Bangladesh and I ndonesia. In the l atter 

t wo countries, increasing level of e ducation is associated 

with rapid childbearing i as these are also countr-ies for wh ich 

education is simply a n addltive main effect ; that is to say, 

for any set of combination of other va r iables, the effect of 

education will be to increase childbearing by some :ixed 

amount, without depending o n any o ther variables. 

Another investigation on fer~llity-education relationshir 

showed that total fertility rat <?S are inversely related t 

leve l of education but this rul~ is violated often by the 1- ' 

years and 4 -6 years subgroup~ . tif.::-cially where Lh':'s contai! 



fe w respondents1
. 

According to a study by Yang (1982) on the relationship 

between education and fer ility the age-specific and tot.al 

fertilit y rate by e d ucation showed substantial differences by 

educational categories. The results indicate that women with 

no schooling have a total fertility rate which is twice as 

high as women with some schooling. 

Craft and Litle (198 4 ) , in their work on the Dominican 

Republic , have come to a conclusion that education is one of 

t he socia-economic factors which determine a set of c ultura l 

attitudes which in their turn determin e behaviour relating to 

reduction in e xposure to fertility . 

In studying the influence of education and other socio-

economic factors on number of children e ver rn, Ketar (979) 

i n ferred that Women's education is inversely related to t heir 

fertility rate . 

The relationship between education a nd fertility seems to be 

similar in coun tries of Sub-Saharan Africa and Women with a 

few years of schooli ng usually have t he highest fertility . By 

contrast , fertility differential in most countries of North 

Africa, Latin America and the Caribbean, and West Asia are 

large and fertility decreases consistent.ly '.oJith increasing 

education. Tn roughly 40 percent of the countries (in Africa, 

Latin America and the Caribbean, Asia and Oceani g. ) with 

available information , women with seven o r more years 

schooling will have undel- half as many children as ,,·mmen with 

no education at current rates of childbearingl. 

Based on data from Ghana, investigation on fertilit.y-educati o n 

relationship, l-esulted in a st.eady decline in fertility wlt".h 

increased lev~l of education attainment. I :.. was, ho we ver, 

7 



apparen t that the i nfluence of women's education on fertility 

was significant only after post- p rimary levels; the effect of 

education becomes undoubted ly more signi f icant among women 

with carrier build ing educational background. The latter group 

tends to marry at late ages than other groups. The evidence 

here supports the view that educaLion influences fertility, 

but only through i s interaction with intermediate variables 

such as e xposure to risk of conception. family planning and 

age at marriage 4
. 

Evidence from fertility differentials by women's education in 

Nigeria has been demonstrate by results from a number of 

demographic surveys carried out in 1970 . Data on mean number 

of live birth by women's education for Lagos showed lower 

number of births for women with no education in all ages 20 

years a nd above. This consistent diffe r ence is probably due 

to differential repor ing of births. The lower means for ' ..... omen 

who have had no education result in part from greater memory 

lapse among these women than among women with elementary or 

secondary education. Women with seconda r y school education 

ha ve on the average fe wer births than women with elementary 

education . 

Data from the 1972 census of Mauritania also present 

convi~cing evidence of negative correlation between fertili~y 

and women's education. For all ages. average family size 

(total number of birth per woman) is markedly low for women 

with secondary or higher education, and in all age groups 

higher for women with no educationS. 

In studying the effect of education on fertili ty 

population of Higher 6, Kebele 25 (Addis Ababa. 

fo!' female 

EthlOpia) . 

Ghebre (1989) . found hat there ~as little ~e!tillty 

diffe!ence bet.ween the illiterates .;.nd those '",ai: formal 

-8-



education. In his ana l ysis of the specific mechanisms through 

which education affects fertility, controlling f or age at 

first marriage, he found that, regardless of the level of 

educational attainment , fertility was lower among those who 

marr ied later than earl ier and was more so among the 

illiterates than those with formal level of education. 

FEMALE EMPLOYMENT AND FERTILI TY 

Greater female participation in the labour force has of len 

been suggested as a means of reducing fertility. This 

suggestion is based on t he assumption that employment outside 

home provides alternative satisfaction for a woman which may 

comp ete with her raising children . If work outside home 

comp etes with childbearing, occupationally working woman 

wo uld be expected to practice contraception more frequently 

and to have fewer children than non-working woman. 

The current theory regarding female labour force participation 

and fertility postulates that female labour force 

participation wi ll not result in low fertility per se unless 

t he re is greater incompatibility between t he r oles of mother 

and workers. In rural areas women are mainly engaged in farm ­

work which doesn ' t necessarily take away a married woman far 

from home . Conversely, work in modernized sector of the 

economy in the urban areas means separation of work from home 

and substitute parents are rare. Role conflict is thus more 

likely among women working in urban areas. 

The relationship between women's employment and fertility is 

of great policy interest. There has been numerous studies on 

t he topic, which suggest tha he relationship between wo rk 

and fertility is not a simple inverse one but rather it is 

ambiguous. 

-9-
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The simple relationship between fertility and employment 

status i n work since marriage (worked, not worked) is examined 

i n t h is stu dy . Rodrigues and Cleavland (1981) conduc ed a 

large scale comparative study on this relationship and found 

a strong relationship between work status (no work, family or 

self employed and other non family employee) and fertility. 

with non family workers having the lowes t fertility, as 

xpected (given that they are most likely to work away from 

home and to be paid in cash) , and those who had not worked 

since marriage showing the highest fer iliey. Among the 

sel cted developing countries inclu ed in the study only in 

Bangladesh. Fiji , Indonesia and the philippines did women 

employed by others have the highest, with those who worked fOl 

family or were self employed in between. In Korea, Srilanka 

and Thailand full inverse rela ionship was not found. 

In the majority of the countries (7 out of 10) women employed 

by others had the lowest fertility and the difference between 

the categories "no work" and "wo rk for the others" wer of 

considerable magnitude. 

In studying t he employment-fertility relationship Chaudlury 

(1978) found that fertility of working women was significantly 

different from those wome n who have not wOI-ked irrespective of 

Lheir length of employment. 

Using retrospective data from the 1~84 family hiscory survey 

o[ statistics Canada, Ram and Rahim )~B~ found support f or 

the view that women's early employmen~ experience increases 

the length of birth i ntel·val . 

In another study' ferti li ty wa s alsc round to be strongly 

associated with emplo yment p~'o [ i Ie c f respon ents. Th~ 
in erview conducted dur ing this 5 ' .1 : Y .,jH · .... e d that women wh 

, ..... ~ occupatIonally '.rIork_:l9 have t··\·;. > .:~ :!:en rhein those wli 

]0 
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were not engaged in such wo rk. This phenomenon tends to 

i ncrease gradually depending on respondents degree of 

involvement . Fert ility appears also to be affected by place 

a nd nature of work . Women working at home have dis inctly 

higher fertility than those working outside their homes, and 

those working part- ime have more children than those work i ng 
fulltime. 

In studying the employment-fertility relationship for female 

population of Higher 6, Kebele 25 (Addis Ababa, Ethio p ia) , 

Ghebre's finding indicates 

working and non - working 

substantial. Regard ing the 

that fertili -y difference between 

categories of women was not 

specific mechanism through WhlCh 

female la ur force participation influences fertility the 

~tutly s h owed that when age at first ma rria ge _ .... as control led 

( heleVconstant, fertility wa s found to be lower among those who 

marr ied later than earljer and not - worki ng groups of the stud y 

population were found to marry earlier than those working. 

More recently , differences in fertility among various ethnic 

groups living in similar economic and environmental conditlo n 

have been identified in several African countries. Few 

examples of these dif ferential are discussed here to highlight 

the magnitude of the problem rather than pro vide a 

comprehensive review of the ethnic differences in fertility in 

different regions of Af rica . 

Henin (1969) , who compared the fertility of nomads and setlJed 

"rain cultivators" in the Sudan, concluded ::hat the incider:ce 

o f childlessness was higher amongst the nomads than t he n.ln 

cultivators . 

Brass (968 ) analyzed data from northern Came r oon whi ch shc',,'ed 

higher proportion of chddless women in different ag~ gr ... p~ 

. O ! In'slem than non ,. '. 9 '?m trioes. 

11-



A numbe r of studies in he United Republic o f Cameroon in the 

1960 ' s s howed that. while fertility was highe r among the 

Bamilike, Kirdi and the Bassa, recorded fertilit y rates for 

Dak weri in the e x treme south- west, the ~ang - Beti in eastern 

province were much lower than the national a verage. 

Another study by Arya (1979) in Uganda showed a significant 

differe nce between the fertility of Eteso and Banyankole 

living in the Sorotic and Mbarara ist rict , respectively. 

Anne (197 4 ) presented evidence t o show t hat fertility o f 

Bodoule in Upper Volta in markedly lower than that of their 

neighbours , the Massi. 

Ghebre , who studied the relation bet wee n the socia-economic 

variables (female education, female labour force participation 

and ethnicit y ) in Higher 6, Kebe le 25 (Addis Ababa , Ethiopia), 

found tha t fertility was lowes among the Amharas, highest 

among the Oromos but not substantially higher than that of the 

Gurages . Regardi ng the relationship between e thnicity, t he 

prox i mate determinants and fertility, h is finding showed that 

when age at first marriage was held constant, fertility was 

lower amo ng those who married later tha n earlier and female 

population of the Gurage followed by fe male population of 

Oromo and Am hara were found to marry earlier than the female 

population of any other ethnic grou p. 

RELIGION AND FERTILITY 

Empirical research show thal rellgious affiliati on has a 

siani ficant influence on [el:tl .... :/. For example, Catholics 



usually exhibited higher fert ility t han J ews or Protestants. 

with Jews showing the lowest fertilit y of he three groups. 

The maj ority o f the stud i s also indicate that Mu slims show a 

higher fertility level than Non- Muslims 7
• 

Mu ltiple regression analyses of data on college educated wives 

from the 1976 Na tiona l Survey of Family Growth' showed that 

religion was significantly related to fertility; ertility 

being higher among Catholics than Protestants. The above 

observatio n. that means higher ca holic cumulat ive fertility 

among Catholic College-educated women can be attributed to the 

fact that Catholics attend sectarian schools and colleges that 

discourage birth control education . 



\ 

l 
\ 

l 

IFertillty behavior context of development: Evidence from 

the world-survey (1987). 

2Comparative Study: Socio - economic differential in rec ent 

fertility, No. 33 (1984). 

lFertillty behavior context of development: Evidence from 

the world survey (19B7). 
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1979. 

6 Comparative Study: Family size pre f e rence, No . 26, Oc tobe r 

1983 . 

1 Chamie , J.: Religious Differential in Fertil i ty: Lebanon 

(1971); population Studies vol . 32, No.2, July 1977, 

pp . 365-382. 

8 Nane, J .: Religious Diffe r e ntia l in Reproduc ti o n: The 

effec t of sectarian educa tion, De mography Vol. 19, No . 

4, Novembe r 1982. 

9 Ardener E., Divor ce and Ferti lity, Ni ger i a n Institute of 

Soc i a l and Economic Research ( NI SER) OUP, 196 2 . 
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CHAPTER 2: DATA, DEFINITION AND METHODOLOGY 

2 . 1 DATA COLLECTION, SOURCE AND LIMITATIONS 

Data used in this study were collected in the course of a 

demograph ic socio-economic and housing characteristics survey 

in Bahirdar. The survey was conducted by the National Urba n 

Planning Institute (NUPI) in July and August, 1994. 

The s ampling metho a ppl ied in the survey was stratified 

systematic sampling proportiona l to size . The town of 8ahirdar 

is divided into 2 Weredas and 17 Kebeles. The Keb~les were 

considered as stl·ata. A sample was selected from each Kebele 

by the method of s ys temat ic sampling. The number of 

households1 sampled from the Kebele vary accordj ng to the 

household size of he Kebeles proportionally. 

Conside r i ng the overall cost and time , a sample size of 2 , 052 

(15% o f 13 ,6 77) households were considered. The samples from 

each Kebele were drawn randomly and independently by computer. 

There we re altogether 1.179 wo men respondents of reproductive 

age (15- 49 ) who were currently married, living wi th their 

husba nds. The study was confined to currently marrled wo men 

in Bahirdar because the level of education of the husbands wa s 

taken as one of the e xplanatory variables. 

The demographic, socio-economic and housing data c~1lected by 

the National U::.-ban Planning Institute are subject . ~ certain 

limitations: (i) Information on the intermediate variables , 

which are '.-/id"" y known as the proximate dete!"n:.l.nants of 

fertility, t.in.) 1'Jh 

influence fertility 

which the socia-economic' 'Jariables 

indirectly were no collected ,'1::' ing the 

survey. Some examples of t he pl·oximate de:er:-- ~ :.<.>nts of 

fert.ility d!'",: A~":' at. first marriage. breast-fet:c <.;, use of 

contraceptivt", 
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One of the major intermediate variables which affec ts the 

level of fertility is age at first marriage. An increase in 

age at first marriage contributes to a decline in 

fertility. This is becuase of the fact that a femal e who 

enters into marital uni on at younger age wil l be exposed 

for longer period to pregnancy risk than one who does so at 
older age, all other things being equal. The younge r a 

women at marriage , the earlier they s t art c hildbeari ng and 

the longer they are exposed to the risk of conception. 

Considerable research has been done by demographe r s on the 

c ontraceptive role of breast - feeding and henc e the natural 

spacing o f births . It is known that breas t- f eeding 

suppresses the ovulatory cyc le of the mothe r and i s a major 

source o f protec tion against pregnancy particularly in non ­

c ontracepti ve society. Th is is perhaps due to the fa c t 

t ha t i n some cultures breast - f eeding is associ a ted wi t h 

taboos which d i s courage sexual intercou r se . It is wi de ly 

bel ieved t ha t t he time between bir th and the retur n of 

ovulation depe nd s o n t he duration and i ntensity of breast ­

feeding . 

(ii) The ma rried female popul a tion of the town under study 

we r e categorized i nto working a nd non - wo rk ing . Disti nction 

between women worki ng at home and those working far away 

f r om home in factor i es , etc. wa s not made . This dist i nction 

is of pr i me importa nce because female labour force 

participat ion wil l not result in l ow fertility unless there 

is g r eater incompatibility bet ween the roles of mother a nd 

work 2. Role conflict e xists whe n women are e ngaged in work s 

wh ich take married wome n far from home . Therefo::-e, thes e 

limitati o ns should be bO=:l in mind i n recognizing the 

lim i ta~ ions imposed on the interpre~a:i on of the study . 

2 . 2 DEFINITION OF VARIABLES INCLUDED IN THE STUD':' 
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The p ur pose of this study, as has been pointed out earlier, is 

to assess the i n fluence of some selected socio- economic 

factors on fertility. By fertility we mean the numbe r of 

c hild ren ever born (CEB) by a woma n . CEB is taken to be t h e 

response variable (Y). The socio-economic factors (women 

e ducation, women employment, ethnici ty and religion ) are 

considered to be our explanatory variables (X ' s) . The 

independent variables included in the study are defined as 

follows: 

A. Women employment 

Following Mason, et al (1971) , Piepmier a nd Adkins (1 973) a nd 

Standing (1978 , Chapter 7) the manner in which women's 

employment and childbearing relate to each other is by no 

means constant . Although in most industrialized countries the 

work i n tensi t y of wives is inversely r elated to the number of 

c h ildren they bear, this relationsh i p is often zero or 

positive in the developing countries, a nd especially in the 

rural population . In this study an attempt has been made to 

see the relationship between women employment and the number 

of children they bear. 

Working women are defined 1.n this study as those who are 

working in the formal and informal sectors of the economy for 

remuneration. Non - working wome n are those who have never been 

gainfully employed outside or inside their home. 

B . Education 

Education is strongly related to fertility in most countr ies , 

but the form and size of the relationship vary considerably . 

At current fertility rates, averaged over all countries , women 

with seve n or more years of education will bear 3 . 9 children 

wh ile women with no schooling will bear near ly 80 percent 

more, that is 6.9 children on the average . Although highly 
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educated women generally have the lowes fertilit y, wome n with 

a fe w years o f schooling often have slightly higher levels 

t han those with no education . This pa ttern is most common i n 

the least developed coun t r ies . 

An attempt has also been made to see the relationship between 

employment and fertility among female population of Bahirdar 

town. 

The level 6f women education is determined i n terms of the 

number o f years of schooling completed. The survey did not 

actually i nquire about the total number of years of education 

but about the highest educational level attained and the 

number of years completed at that level. The precise number of 

years is often difficult to determine for those with schooling 

beyond the i nterme iate or lower seconda ry level , because the 

number o f yea rs obtained before entrance into certain 

technical and high academic course can vary . In some cases, 

where alternative educa ion systems co xist, the total number 

of years is known onl y approximately. 

C. Re ligion and Ethnic ity 
Difference s in fert ility among various ethnic groups living in 

similar economic a nd env ironment condition have been 

id ntified (Henin, 1969 ; Gaisie, 1975) Religion which refers 

to a system of attitudes, b lie(s and practices that 

individuals share in group, is among the institutions wh ich 

affect fertility. 

Information on eLhnicity ' .... as obtained by asking a ' .... oman the 

determin ing question: "To wh~ch ethnic group do you belong?" 

Similarly the religion to wh ich a woman belongs wa s obtained 

on inqui ry concerning the rel igion the woman is following. 

Number of children "v":'r born is the: depend~nt val iable used in 
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this study. The total number of children ever born alive was 

obtained from answers to there independent questions about the 

outcome of each live birth. The questions were: Of the total 

number of children born to you alive (i) how many were bo rn 

alive but died? (ii) how many are living elsewhere? and 

(iii) how many are presently living with you? 

The figures on total number of children ever born are usually 

understated, b cause of recall lapse. This is likely to vary 

with level of education , age an other factors. We have no 

means of estimating the level of understatement. Durin the 

survey attempts were made to reduce the level of 

underst atement to a minimum, by including rigorous probin 

questions. 

IThe concept of "household " is based on the arrangements 

made by person, individually or in groups, for providing 

themselves wi th food or other essentials for living in the 

survey. A house hold may be either: 

a. a one-person household, that is, a person who makes 

provision for his own food or other essentials for living 

wi thout combi ning wi th any other person to form par of 

a multi-person household: or 

b. a mUlti -person household, that is, a group of t wo or more 

person who make common provision f o r food or other 

essentials for living. 
lR H CHAUDHURY Female status and f~rtility behavior in <I met:"OpOlltan urban 

area of Ean~ladesh population Studies. Vol 32, No 2, July 1918 
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2.3 METHODS OF ANALYSIS 

To asses the i nfluence of the selec ed socio-economic 

variables on fertili y of women in Bahirdar town regression 

analysis will be the principal method Lhat we shall use in 

this study . As a second method we employ the me hod of 

averages. In Chapter IV we will brie ly introduce this method 

and see how it can be uLilized. In Lhis section we introduce 

the multiple linear regression model and the common 

assumpt ions about it. A brief discuss ion about some of th 

problems one encount rs when some of the assumptions of a 

model are violated and means of overcoming these will be 

given. The implications of the violations and known di gnOstIC 

methods of detecting them shall b discussed. 

The analysis par of this work in Chaptel' IV will begin with 

the formulatio n of a general model that relates the res nse 

variable to the e xplanatory factors/variables. Then a model 

will be fitted. Hav ing fitted the model, e xamination of the 

adequacy of t he fitted model and the validity of he 

assumptions about the model will be made . And finally 

inferences based on the fitted model will be made. 

The reason why we use l.·egression analysis in this study is 

simply because t h is staListical methoo enables us to establish 

a functional relationship between the number of children ever 

born (eES) and the socio economic (actors we had already 

introduced in Chapter 1. In statistical sLudies the method had 

long become one of the most widely us~d tecls for analyzing 

mul ifactorial , and multivariate data 

BelOl-e we go further inLO a detailed dlScu5sion about a linear 

regress_on mo el we give a ma hemaLica .. p:~sentation of it, 

ilnr. n.lsl.; introduce a fev.' relevant nota! ... l.:~. 
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If an n -vector of response variable y and the matrix of 

explanatory variables x of dimension nxp. p s n , are given then 

t he mult i pl e linear regression model can be written in a 

compact form as 

y=XS+ f E(f ) =0, COVCE) ,. o: I n ' 

where g is a p - vector of fixed but unknown parame ters. Note 

that in the model the components of the n - vector of random 

error terms are assumed to be independently and identically 

distributed with a zero mean vector a nd common constant 
variance (12 >0 . 

If we denote the i tb components of y and E by y . and f l' 

respectively , and the i th row of X by X i ' , the a ve model can 

be rewritten as y , '" X i 'S + E t • i .. 1, 2, . .. , n . 

Withou t any distributional assumption we obtain the unbiased 

estimator of g using the method of least squares. Assuming 

that the X has full column rank the ordinary leas squares 

estimator (LS) o f g is given by b .. {X'X) "lX'y . Under normality 

assumptio n of the error vector the LS is also the maximum 

likelihood (ML) estimator of the regression coefficient vector 

B. 

vie denote the fitted value of Y 1 and estimated value of E I by 
9, 

and e , (also called the residual), respectively. The i Lh 

standardized residual, that is the ratio of the compu ed 

residual to standard deviat ion, is denoted by r ,. 

Once we adopt the above notations and notions we In · roduce 

some diagnostic procedures that can be used to exp~.se gross 

model violations such as heterogeneity in the covariance 

structure, non -linearity of the model, presence o f utliers, 

etc. Model vi olations can bE' delected by studying qraphs of 



res iduals a s the violations, mostly , are r e f lec t ed in the 

t heor etica l p roper ies of the residuals and t hei r graphical 

pre s e nt a t i o ns . For example , if he model is a correct one, 

t hen t he computed standard ized residuals vector will have zero 

mean a nd unit variance. Further, for a valid specified model 

the standardized residuals fall be ween -2 to 2. Besides, the 

residual plot.s, that is plots of the standardized residuals 

against fitted y -values or the indepen ent variables , should 

s how no distinct systematic pattern. On the other ha nd , if the 

mo de l is no t valid Lhe plots e xhibit s ystematic trends, that 

is to say the plots do not show a random behavior . If such 

patterns are observed the model or some part of it may be 

suspect. In wha t follows we shall investigate the implications 

of different plots as well as analytical results with regard 

to violations of some model assumptions. 

Plots of standardized residuals v ersus fitted values 

The most i mportant single diagnos ic of detecting model 

violation is t he plot of standardized residuals against. the 

fitted val ues 
y , 

. Since the standardized residuals and the 

fitted val ues are nearly uncorrelated the null plot, the plot 

that is observed when the specified model is correct, m~ght 

look something l~ke Figure 2.1(a). In this Figure the points 

tend to fall in a horizontal band, without any apparent 

systematic features. 

Plots o f standard i z ed re s iduals versu s independent va riables 

L~ke the fitted values, the stalldardized residuals and each of 

the independent var~ables are nearly uncorrelatec., a :ld 

systematic featUl.-es in Lhes'" plots would suggest model 

failures chat ar'" a Lmcr ion oi Lne independen w variabl~ L'?r 



instance, Figure 2.1 (b) sug ests that the residual variance is 

an increasing function of h e independe n t variable. 

Heterogeneity in the cova riance matrix structure 

If the components of the error vector have a common constant 

varia nce , then we would expect t he variability of the 

residua l s to be fairly uniform. This is indicated by a plot as 

in Figu re 2.1 (a) which roughly represents a "band" of uniform 

width. However , if Lhe residual plots are like those of 

Figures 2 . 1{b) and (c) , then there is a strong i ndication that 

the error variance is a systemaLic fu nction of the quantity 

plotted in the horizontal axis. Resi ual plots like in Figure 

2.1 (b) should be expected when there is a strong dependency of 

residual variance on the dependent and explanatory valriables. 

The si tuat ion in Figure 2.1(c) is implied obviously when small 

values o f an independen t va riable and/or of the fitted y­

val ues are cau ses for large variability and vice versa. 

If heterogeneity in the covariance structure is suspected, and 

it is known that the v ariance of e , l.S a known function of 

some quantity, then weighted least s qua res is r ecommended as 

a remedy that can lead back to a cons t ant variance. 

Non - linearity 

One of the st.andard assumptions made in regression analysis is 

that the model which describes the data is linear in its 

parameters. But not all relationships bet' .... een a response 

variable and its predictors are linear. Non-linearity can 

often be discov€!:ed by examining pIa s at the standardized 

residuals. In general, non-linearity will be indl.ca· '!d by a 

curved trend in the residual plots as shown in Figures::!. 2 (a)­

(d) . 

ioJhen there is .ndl dtlOn of non-linearity tho=> pl..ncJpal 
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remedies o f obtaining a linear model out o f the no n -linear one 

are transformations. It should be rema rked, however , tha 

t here are no n -l inear models which can not be linearized by 

transformations. He r e we d o not need to g o into details of 

this subject matter. 
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Outlier s 

Outlie r s are data points with large residuals. Observal~ons 

classified as outliers have residuals that are large relative 

to the residuals fo r the remainder of the observa ions. These 

outlier s fail to conform to a model while the bulk of the data 

appear to correspond quite well. In practice, one can proceed 

with the .anal ysis of the data if the outliers can be 

identified , and then discarded from the dae3-set. One method 

that can be used for suc h purposes is to use a test procedure 

whic h depends on the relative magnitudes of standardized 

residuals. This mechanism utilizes a positive critical value. 

say C, such that if the absolute magnitude of a standard ized 

residual is larger than c , then the responsible observaLion 

could be regarded as an outlier. Por a sample size larger t.han 

20 , a rough and ready rule of thumb would be t.o reject any 

stan ardized residu al for which Id t I >3 . 

How the above proced ure functions i n a concrete situation can 

be outlined as follows: Suppose that the i ~ case is suspec ed 

to be an outlier. A useful test rule would be to compare th 

quantity 

t i = r J. (( n _p '_1) ! (n_p '_ r j
2 )] II2. i:1,2, ... , n 

with a critical value o btained from Table D in vie isberg (1980, 

pp. 264-267). p ' in the above expression is the numbe !'" of 

independent varia les plus one if a column of ones is included 

in the model. To use Ta Ie D, we select an a -level lei:hl:::;) 

0.0101." 0.05) and enter the Table in the row correspondll,g t 

the sample size n and the col umn corresponding t o the r:ur.i "t 

of parameters p '. I f he absolute value of a c;omputed t , 

val ue , i:1,2, ... , n, e xceeds the critical value, then thl;;, is 

evide nCe t:hat the case is an outlier. It should be remarf:-: 

that discarding cut 1 i ISl!'= not al ways useful, and som~' n" s 
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there are insta nces where it can be regarded as an unwise 
measure . 

Influential case 

I n some data-sets . one o f the cases may have a decisive impact 

upon the regression such that, if the case were not in the 

da ta , comple tely different results would be obtained. Such 

cases that lead to qu ite different estimat es will be called 
influential . 

In the contex t o f case a nalysis, we are interested in the 

c hange in the estimate of S when a case is deleted from the 

data. A case will be called i n fluential if deleting it results 

i n a substantial change in the estima te of the parameter 

vector . 

One o f the measures o f i nflue nce of a case on regression is 

t he Cook's distance given by 

D, = ({h' l - b) 'X ' X(b.1 - b)]/p'S l , i =1, 2, .. " n , 

where b _i is the least squares estimate of S obtained from the 

regression using all the cases except the i th , and S1 is the 

u nbiased estimator of o~ . Typically , cases "lith observed 

values of D;>1 may be judged as influential cases. vJe will 

utili ze Cook's distance to our data to check the presence of 

influentia l cases. 



Checking for n o rmality and lack- of - fit 

For infe ren tial purposes it is na ural a assume normality o( 

the error vector. To establish evidence for normali y 

exami ning the residuals is of no 

it using the so-called normal 

population from which t he sample 

great use. Instead we study 

probability plot. If the 

is taken is not normal. the 

plot should not approxima te a 

getti ng - rid of non-normality 

dependent va riable. 

straight line. A remedy 

is transformation of 

for 

the 

Another aspect in regression analysis is whether the [it ed 

model is an appropriate one or not. To examine a lack of-fit 

in the l i near model which will be fitted using chlldren ever 

born as t he dependent va riable and the socio-economic factors 

as explanatory variables , we will make use of pure error . Pure 

error is obtained by using repea ed sampling of cases with 

identical values of independent variables. From the values of 

Yl corresponding to a group of identical x -values we can 

estimate the a verage response and standard eviation. If it is 

assumed t hat the variance is constant for all x-values, a 

pooled estima te of this variance is obLai ned by adding the sum 

of squar es within a group; and it is this sum thal we call 

pun: error. Dividing the pure error by its degrees ot freedom 

wi:'l give us the pooled estimate of variance, estimated 

"..'i -hout reference to t he fitted model. 

I f a linear regression model is fittpd. the: ::-esidual sum of 

sq-...:ares we obtain from Analysis of Variancl? (ANOVA Table 

p!."ovides an estimate of 0 ' that depends on tho: mod~ . Th s we 

have t wo estimators of 0' and. if th es imatol of Ol btained 

using the model is much larger than ha wh~ch is btained 

'II~' hout using t.ho. model. then he m{;d~l does :lot 
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The test statistic which has an F-distribution under no rma lity 

can be obtained by dividing the residual sum of squares into 

sum of squares of pure error and sum of squares due to lack­

o f - fit. and taking the ra t i o of he mean square for lack-of 

fit to the mean square for pure error. If the observed value 

of F is smaller than the tabu la ed o ne ( or a specified a ­

level). then there will be no lack-o f - f it . 
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CHAPTER III 

POPULATION CHARACTERSTICS 

3.1 AGE COMPOSITION 

Data on age composition is of fundamental importance for 

mea su ring potential manpower, potential school - age 

population , etc. Information on t he age structure of 

population is requ i r ed for preparatio n of c urrent 

popu lation estimates and pro jection. The study o f morta lity 

a nd fertil ity also needs information on the age structure 

of the population . 

3 . 1.1. SI NGLE YEAR AGE DISTRIBUTION 

According to the sample s urvey conducted in Bahirdar town 

the percntage distribution of the populatlo n by singl e year 

of age is presented i n figure 3.1 . 1. A glance at this 

f1 gure reveals some obvious rcgula rit i.es as t he age 

distribution fails 

i nc reases because of 

help us confirm t he 

termina l digits we 

to have a de~=~nd1.ng ' . ~a.t·tter ll 3.S age 
heapi ng a t ayes , e~d i;n'g ~ .i.n · 0 v-r.ld · !;., .To . _ . .. .. . . " . . 
presence of age' fI'eapij,~ . ·a;~ par~~:c l.;·i ~ r 
employ t he Whipp!€ 5 inde X ..... hj c h 

measures digit preference. 

Wh ipple ' s Index is an index developed for measurin~ 

pr eference for or avoidance of a particular termi nal digit . 

This index f o r terminal digits "0" and "5" Combi ned varies 

between 100, representing no preference (or "0 " and "5 " , 

and 500, indicating that only digits "0" and "5" were 

reported. The i ndex for male and femal e population of 

Bahirdar town was calculated to be 248 and 283 , 

respectively . The figure for females shows considerable 

preference for ages with terminal digits 0 and 5 than for 

males indicating age data for females to be less accu rate 

t han for males. 
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Table 3.1.1 Whi ple ' s Index by Sex 

Sex I ndex 

Male 248 
Female 283 

3.1 .2. FIVE YEAR AGE DISTRIBUTION 

When da t a are classified by 5 year age group the e xtent o f 

misreporting error is mi nimiz ed and as a result becomes 

smaller than t he c orresponding error in single year of ages. 

However , grouping of data results in the increase o f the 

amount of net under enumeration. The numerical and ercentage 

distribution of the female and male population of Bahirdar 

town is presented in Table 3.1.2. If we look at this table we 

observe that the proportio n of persons in some age groups are 

higher than that o f the preceding age groups and this is an 

indicat i on of t he presence of some fluctuations in the age 

distributio n when there are no flue uations in the age 

distribution , the proportion of perso ns in each age group is 

less than in the preceding one since mortality increases with 

advancing age. 
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Table 3.1 . 2 Percentage Oistribu i on o f the populat ion by 5 
years Age Group. 

Age- Group Male t Female" 

0 - 4 8.78 7.35 
5 - 9 14 . 48 12.10 

10 -14 17. 75 16.5 
15 - 19 15 . 69 19 . 82 
20 - 24 10 . 94 11.67 
25 - 2 9 6 . 66 7 . 87 
30 -3 4 4. 30 5 . 05 
35 -3 9 4. 68 6 .4 8 
4 0 - 44 4. ,0 4. 16 
45 - 49 4. 79 2 . 93 
50 - 54 3 . 01 2 . 22 
55 -5 9 1. 4 6 1. 04 
60 - 64 1. 20 1. 30 
65 -6 9 0 .8 2 0 . 52 
70 -74 0 .44 0 .56 
75 - 79 0 . 22 0 .14 
80 - 84 0 .15 0 .19 
85 + 0 . 17 0.11 

The Age -Ratio analysis has been e mployed to e valuate t he 

grouped data under discussion. 

The Age- Ratio is defined as the ratio o f the population i n t he 

give n age group to one-third of the sum of the population in 

the age group itsel f and the preceding and subsequent groups, 

times 100 . I n the absence of extreme fluctuations in past 

bi r t h , death or migra tion. the three age groups should from a 

nearl y linear seri es . Age ratio should then approximate 100 . 0 , 

large deviation from 100 denoting net age misrepo rting. Tabl e 

3 . 1 . 3 s hows the age ratio by five year age -group and sex. Hi gh 

positive deviation for an age group ind icate s t he numbe r of 

persons ' .... ho e rroneously reported their age i n a t his age 

group to be more than those who erroneous l y repo rte d out o f 

the same age group. For instance the corresponding dev i ation 

for females in age - group 15 - 19 is 23 .9 showing e xcess o f 
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females who erroneously reported heir age into this ag~ g r oup 

c ompared to those who erroneously r e po r ed out of t he group. 

This i s confirmed by the presence of mo r e females i n t his age 

g r oup than the age -group 10- 14 which is cont r a ry to the fact 

that populatio n distr i but ion tends to ha ve descend i ng pattern 

a s age inc reases. On t he ot her hand h igh negative deviation 

fo r an age group i nd ica es the number of persons who 

e rroneousl y repo rted the ir age i nto his age group t o be less 

tha n t hos e who ~roneou sly reported out o r t he same age grou . 

The age group 20 - 24, 25 - 29 , 30-3 4, 40- 44 , 45 -49, 55 59, 65-69 

and 75- 79 f or femal e popul at ion have negative deviations. 
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Table 3 . 1.3 Age - Ratio by 5 Year Age - Gro up and Sex 

Age Male Female 

Group Ratio Deviation Ratio Devia ion 

0 - 4 
5-9 105.7 5.7 100. 0.9 

10 - 14 Ill. 2 11.2 102.3 2.3 
1 5- 19 1 06.1 6.1 123.9 23.9 
20-2 4 98.6 - 1. 4 89.0 - 11. 0 
25 - 29 91. 2 - 8.8 96.0 - 4 .0 
30-34 82.0 18.0 78.1 - 21. 9 
35 - 39 1 0 1 .9 1.9 124 .0 24.0 
40 - 14 96.6 - 3.4 91. 9 8.1 
4 5- 49 116.7 16.7 94 . 5 - 5.5 
50 - 54 97.6 - 2.4 107.3 7.3 
55-59 77 .0 -23.0 68.9 - 31.1 
60-6 4 103.8 3.8 135.6 35.6 
65 - 69 100 . 0 0.0 65.9 -3 4 . 1 
70-74 88.6 - 11. 4 138.2 38.2 
75-79 81.3 - 18.7 46 . 2 -53.8 
80 - 8 4 88.4 - 15 .6 131. 3 31.3 
85+ 

3 .2. SEX COMPOSITION 

The c lassification of population by sex is of great i mpor ance 

in demographic study. For instance the evaluation of he 

accuracy of census or survey data requires t he tabulation of 

data by sex . The study of fertility o f a given population 

requi res separate data of females. The numerica l measures o f 

sex composition are: 

1 . Masculinity propo rtion 

2. Sex-Ratio and 
3 . Ratios of the e xcess or deficit of male to the o ta l 

population. 
Here we consider only the second one which is the sex 

ratio. 
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3.2.1 . QVEB ALL SEX &ATIQ 

The sex ratio is of e n d e f ined as the nUmber of males pe r 100 

females. A sex ra ion bove 100 indicates an excess of males 

and a sex ratio below 100 denotes an excess of females. The 

over all sex ratio for Bahirdar town is calculated to be 82.S 

Showi ng a n excess of females . Under normal circums ance the 

number of males are expected 0 be equal 0 tha of females. 
I. e, t he o ver all sex ra 10 is expecLed 0 be 100. 

3.2 .2. SEX BATIQ BY AGE GRQUP 

The sex ratio by lve year age group is presented in able 

3.3.2. The pat ern of the age speci fic sex ratios of he 

popula ion of he town deviates (rom the normal pattern. Under 

normal Circumstance the sex ra 10 tends 0 be high at the velY 
you ng ages and t he n tends to decli" 

with advancing ages 
because of higher mo r tality of males at older ages a nd excess 

of males a mong births and children. Bu the sex ra io of he 

town deviates from the norma l pa -ern as Some of the sex 

ratios a t young ages are lower than at old ages. For i nstance 

he sex r at ios i n t he age groups 0-4 up to 40- 44 are lower 

Lhan t he sex ratios in each of he age groups 45 - 49. 50 - 5 4 and 
55-59 . 
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Table 3 .2.2 Sex ratios by age group 

Age group 

0- 4 
5-9 

10-14 
15-19 
20-2 4 
25-29 
30-34 
35-39 
40-44 
45- 4 9 
SO-54 
55-59 
60-6 4 
65-6 9 
70-7 4 
75-79 
80-8 4 
85+ 

98.50 
98.18 
88.42 
65.14 
77.12 
69.58 
70.03 
59.45 
89.07 

134.27 
111.80 
114.47 

76.59 
128.95 

63.41 
130.00 

64.28 
125.0 

3 . 3 Ethnic Composi tion 

The percentage distribution of the population of Bahirdar town 

by ethnic group is presented in Table 3.3 . As can be seen from 
the table almost all of the residents of the town, namely 92t, 

are from "Amhara " ethnic group. The percentage contributed by 

"Tegray " and "Oromo" was 5.1 and 0.5 respectively. Ou t of the 

43 ethnic group in the sample population the remaining 40 

ethnic groups taken together constitute about 7% of the t otal 

population. 
Table 3 .3 Percentage Distribution of the population by 

Ethinic ty. 

Ethnic group 

Amhara 
Tigray 
Oromo 
Others 

Total 

percent 

91. SO 
5 . 10 
0.50 
2.90 

100 . 00 
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The percentage distribution of the female married population 

under study by ethnic group is given i n Table 3.3.1. The table 

shows he percentage distribution for Amhara and ot her ethnic 

groups taken together this is because that when the other 

roups are taken separately each consti ute less 
percent of the married female population. 

han 1 

Table 3.3 . 1 Percentage dis ribu ion of married female in 

the Age group 15- 49 by ethnicity. 

Ethnic group 

Amhara 
Others 

Total 

percent 

92 .60 
7. 4 0 

100.00 

3 . 4 Religious Composition 

The population of Bahirdar town is dominated by the f o llowers 

of the religion christian. About 90t of the population of the 
town are christians. Muslims forms only about 10\" of the 

population. Table 3.4 presents the percentage distribution of 

t he population by religion. 

Table 3 .4 Percentage distribution of the population by 

religion 

Religion Christian Muslim Total 

percent 89.90 10.10 100.00 

The percentage distribution of currently married female 

population in the reproductive age group (15 - 49 ) by religion 

is shown in Table 3.4.1. As it is evident from this table the 

largest proportion (89.90t) of the females are foll owers of 

christ ianity. 

-38-



\ 

\ 

Tabl e 3.4.1 Percentage distribu tion of married female 

populat ion in t he age group 15-49 by religion 

Re ligion Christ i an Muslim Total 

p e r c ent 89.60 10.40 100.00 

3.5 Educa t i o na l and labour force characteristics 

The percentage distr i bution of 

by educ ationa l atta i nment is 
he town aged 7 years and above 

given in ta Ie 3.5. The 

popula tio n ha s been classified into wo broad categories. 

These are : (l ) i llite rate a nd (2) litera e. The literate 

group c onsist s of t hose who can read and write only and hose 

~n t he primary, secondary and pas secondary level of 

educa t ion. A g l ance at Ta b le 3.5 reveals tha of the total 

populatio n age d 7 years a nd above, about 16 percent are 

ill i t erate while t he remaining popula ion (8 4 percent) are 

literate. 

A fu rther split o f the literate in 0 population with grade 

level 1 - 3 , 4 - 6 and 7 and above is presented in Ta ble 3.5.1. It 

should be noted, howe ve r, that t hose people who can read and 

\-'rite o nly are included i n the grade level 1-3. About 45 

percent are with grade level 7', the percentage of population 

with grade level 1 -3 a nd 4 -6 are equal each constituting about 

20 percent. 
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Table 3.5 percentage distribution of the population by 

educational attainment ( broad category) 

Educational percent 
attainment 

illiterate 
literate 

Total 

16.10 
83.90 

100.00 

Table 3 . 5 . 1 percentage distribution of the population by 
educational attainment 

Educational 
attainment 

illiterate 
1 3 
4 - 6 
7· 

Total 

percent 

16.10 
19.60 
19.60 
44.60 

100.00 

Table 3 . 5 . 2 presents the numeric and percentage distribution 

o f the study population that is the currently married female 

p o pulation i n r e productive age group (15- 4 9) by age and 

educ ational attainment. The table shows t he study populat ion 

classified as illiterate and literate the literate group being 

s ubdivided into three sub-groups. The subgroups are: 1-3 , 4 -6 

a nd 7' conta i ning population with grade level 1-3, 4 -6 and T , 

respectivel y. About 19 percent o f t he females are illiterate 

and 81 percent lite rate, Among the females who are lite r ate 

30 , 22 and 29 percent are wi th grade leve l 1-3 , 4 -6 and 7' , 

respecti vel y . In each of the categories the largest 

concent ration of women are between ages 35-39. 
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Table 3.5.2 Percentage distr i but io n of ma rr ied females by ag e 

and educational a t tainment. 

Educatio nal attai nment 

illitera t e l i te r ate To t a l 

1-3 4-6 7 . 

age group N". N' . N' . N' . N' . 

15-19 9 6 6 5 26 

20 - 24 14 17 1 4 53 98 

25-2 9 48 57 34 115 25 4 

30-34 36 63 54 67 220 

35-39 5 4 100 7 5 69 298 

40-44 38 70 49 21 178 

45-49 28 38 30 9 105 

Total 227 351 262 339 1179 

I n formation concern i ng l abour 

populat ion of Bah i r da r t own wa s 

force pa rt i c ipa t i on 

co llect ed f or t hose 

of th e 

who a r e 

ag ed 10 years a nd above . Ta bl e 3 . 5 . 3 s hows t he pe r centage 

dis tributi on o f t he populati o n by empl oyme nt sta tu s (emp loyed 

and unemployed ) . popu l ation in t he employed g r oup i nc ludes 

those working i n t he paid sector , t he unpaid fa mi l y wor ke r s 

a nd the self - employed or own accou nt worker s . As can be see n 

from Table 3 . 5 . 3 about 34 a nd 66 percent of the popu l a io n 

aged 10 yea rs and above are a ccounted for by the empl oyed a nn 

unemployed groups , r espective l y . 
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Table 3 . 5 . 3 Percentage distribution of the population of 
Bahirdar town by employment status 

category 

e mployed 
unemployed 

To tal 

percent 

34.1 0 
65 . 90 

100.00 

The nume rical distribution of the married female population in 

t he reproductive age group {15 - 491 by age group and employment 

status is presented in Table 3 . 5 .4. It is obvious from this 

table t hat about 66 percent of the females are unempl oyed and 

34 pe rcent are employed . The largest concentration of women in 

t he e mployed and unemployed category are found in the age 

group 35 - 39 and 25-29, respectively. 

Table 3 . 5 .4 Percentage distribution of the married female 

popul a t i on by age group and employment status 

employment status 

employed unemployed Total 

age g roup N° . N" 

1 5- 1 9 0 26 26 
20 -24 15 83 98 
25-29 68 186 254 
30-3 4 87 133 220 
35-39 114 184 298 
4 0 - 4 4 71 107 178 
4 5- 4 9 47 58 105 

Total 4 02 777 1179 
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CHAPTER IV 

DATA ANALYSIS AND FINDINGS 

I n t h is chapter an attempt wi ll be made 0 present results 

obtained t hrough the examina tion of t he i n fluence of socio-
e conomic factors on f ertil i ty (c hildre n e ve r born ) o f t he 

women of Bahi rdar town . The soc i a- e conomic f a c t o rs included i n 

the study a r e : ( l ) wife ' s educa tion, (2)hu s ba nd's e duca t ion. 

(3) wife ' s e mployment , (4)religio n. (S)ethnicity a nd 

(61 household income. As i t has been men ioned in he pr evious 

c hapter the method of a nal ysis employe d to s udy the i nfluence 

of the said s ocia- e co nomi c va riables on fertil ity is t he 

mu ltiple li near regression analysis. Before applyi ng t his 

me thod t o o u r da ta we will t ry 0 see t he rela ion ship 

be tween this explanator y variables and fe r t i li ty by computing 

simple a verages . 

4. 1 .1 EDUCATION AND FERTILI TY 

Educa tion is strongl y r ela ted t o fer ilicy in most countries l
• 

but t he f o rm and s i ze of t he r elationship vary conside r abl y . At 

current fe rtili t y rates . ave r aged ov r all countries . wome n 

wi th no schooling will bear nearl y 80 p rcent more children 

tha n t hose with 7 or more yea r s o f education . Al t hough highly 

educated women genera l ly have t he lowes fertilit y, women with 

a f ew years o f schooling oft en have slightly highe r level than 

those with no educa t ion. Th~s pat ern is most common in the 

least de veloped coun t r ies. 

Studies made by different researchers, say fOf ins ance 

Si mon( 1974 ) . De Tray (1 97 6) , present evidence that education is 

inversel y associated wi t h fe r ti l ity. 
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For the purpose of the present s udy the population under 

study were classified into t wo categories, namely litera e and 

illiterate. For each category mean CEB was computed. This 

value for illiterate and Ii era e were found to be 4. 52 and 

4.4 3 , respectively. This value for illit rate is slightly 

higher than that of literate ( see Table 4.1.1). 

The (average) mean CEB by age group and educational a tainmen 

is shown in the same able. The va lues for illiterates were 

higher in the age groups 15-19, 20-24 , 30-34 and 35-39 than 

that of literate, wh ile these values were lower 1n Lhe 
remaini ng age groups. 

Table 4.1.1 shows the mean CEB by age group for litera e group 

split into women with grade level 1-3, 4- 6 and 7 and a v . 

The computed mean CEB for he women wi h grade level 1-3, 4 -6 

and 7' were 5.38, 4. 94 and 3.04, respectively, This indicated 

that fertil it y is inversely related with level of education 

among females who are litera e. 

A glance at the same table revealed that for each of the age 

groups, except the age group 45 - 49, where the mean CEB for 

women with grade level 7' is slightly larger than that of Lhe 

g roup of wome n with grade level 4-6 , the mean CEB ecreases 

with inereasing level of education . 

.,4 



Table 4.1.1 Mean children overborne by age group and educ 
tional attainment 

age Illi terate Literate Total 
group 1-3 4 -6 7' total 

15-19 0 . 56 1. 00 0.33 0.20 0 .53 0.5 4 
20-2 4 1. 93 1. 76 1. 71 1. 00 1. 27 1. 37 
25-29 2 .4 0 3 .32 3.26 2.29 2 .73 2.67 
30-3 4 4.58 4. 29 4. 24 .J .81 4 . 10 4.1 8 

5 - 39 5 . 63 6.45 5. 4 1 4. 10 5 .47 5.50 
40- 44 6 .21 6.80 6.53 5 .52 6.51 6. 4 5 
45 - 4 9 6 . 25 7.21 6.73 6 . 78 6 . 97 6.78 

Tota 1 4. 52 5 .38 4. 94 3.04 <1.4 3 4 .45 

4 . 1 . 2 FEMALE EMPLQYMENT AND FERTILITY 

In many countries of Asia, Latin America and the Caribbean, 

women in modern occupa t i ons bore some what fewer children on 

the ave rage than women 

Africa , however, no 

with no recorded economic act i vity . In 

s uch relationship is observed. The 

e x istence and st rength o f the relationship between occupation 

and fe rtility are clearly linked t o level of s ocio-economic 

development . While a strong and consistent negative 

relationship wa s observed between employment in modern 

occupation and fertility in mo re developed countries, t hat was 

not the case among the poorer countries . 

Mason et al (197 1 ) , Piepmeier and Adkins (1973) agree with t he 

foregoi ng and conclude that the manner i n which women's 

employment and child bearing relate to each other is by no 

means constant. Adding they said that although in most 

indus trialized countries the amount of wives-work is inversely 

related to the number o f children they bear this relationship 

is of ten zero or positive in the developing countries. 

espec ially wi th in their rural population. This situation 

leads to the e xpectation that with modernizat ion. 
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relationship between fe male employment and child bearing will 
become i ncr easingly negative. 

Resul t of studies by 

1988) suggests that 
Borne researchers (Kasarda. 1971 and Oswa, 

there exists an inverse relat.ionship 
between women's work a nd fert ili ty prov ided that. there is 

greater incompatibility between the roles of mo her and 
worker. 

Regarding the prese nt st u y, the ma rried women in t.he 

reproductive age group{15 - 49) w e classified in to working 

a nd non -working categories. Table 4 .1.2 shows the mean 

children e verborne f or each category. This table provides 

figures tha t are against expecta tions since his value for t.he 

wome n in the working category is larger than that of he not 

worki ng. When we e xamine the age specific mean CEB we find 

the value to be larger i n the age groups 15-19, 20 - 24, 25 - 29 

and 35-39 for not wo rking women t han the corresponding value 

for the w6rking women. Por t he remaining age groups ( 30-3 4 , 

4 0- 4 9 and 45 - 4 9) the va lue was found to be lower. 

This situation, that i s, the presence of higher fertility 

among the working women tha n he not - wo rki ng women though the 

difference is not s ubs tan ial , may be attribut ed to the fact 

t hat most of the women in the working c a tegory may have been 

e ngaged in activities 

t he ir home . If such is 

which don't ta ke them away 

he case here will not be 

between the roles of mother and work. Therefore 

far from 

confl ic t 

the ir 

fertility may happen to be equal or grea er than tha o f non 

wo rking women . 
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, . , 
Tabl e 4.1. 2' . Mean CEB by '; 

age gr oup and employment " , 

age Not-
group Worki ng \I:rli~ Tot.l 

1 5-19 0.00 0.54 0.54 
20-24 0.73 1. 48 1. 37 
25 - 29 2.4 9 2.74 2.67 
3 0 -34 4 .31 4.0 9 4 .18 
35-3 9 4.96 5 . 83 5.50 
4.0 - 44 6.56 6.37 6.45 
45 - 49 6 . 81 6.76 6 . 78 

Tota l 4 .74 4. 29 11.4 5 

4.1.3 RELIGION, ETHNICITX AND FERTILITY 

The married female populat ion o f t h e town under s udy who are 

in t he productive age -group ( 15- 4 9) were classified in La 

muslim and christian. Table 4.1.3 presents the .mean CEB for 

the t wo categories. This value for the muslim( 4 .68) is la r ger 

t han that of the ' c hristian(4 . 42), howe ver, the di fference is 

not substantial. 

Table 4 . 1. 3 

Category 

muslim 
christian 

Total 

Mean eEB by Religion 

mean CEB 

4 .68 
4.42 

4.4 5 

Regarding ethnicity the wo men were classified into two groups' 

the Amhara and ana her g r oup consisting women elonging to 

v arious ethnic grou other t han Amhara . The reason tOl- 1 umr i"9 

together wo rn n o f various e hnic gro ups other than Amhara ] nt.o 

one category is that this e thnic groups taken scparalely 

consti t ute only !t:>ss lhan one percen of the popu]a' 100 ,ncil I 

s tudy. 
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is shown in Table 4. 1.3. The The mean CEB for the t wo groups 

values fo r the Amharas and the other groups taken toge her 
was computed to be 4. 4 4 and 4.48, respectively . There seems to 

exist no substantial difference in fertility between these wo 

groups, though the value for the Amhara is slightly lower than 

that o f the other groups taken tog ther. 

Table 4 . 1 . 3 . 1 Mean CEB by Ethnicity 

Cat egory 

Amhara 
Others 

Total 

mean CEB 

4.44 
4.48 

4 .45 

$0 far we have seen the results of the analysis obtained using 

simple averages. In what follows we shall see the results of 

fi tti ng multiple linear regression model 0 our data. The 

relationship be t ween the numbe r of children ever born 0 ever 

married women and the selected socia-economic variables was 

examined by controlling age of the women under study. A otal 

o f 1179 eve r ma rried women who are currently living with their 

husbands were i nterviewed during he survey. And they were 

classified by five year age group. Then a multiple linear 

regression model connecting the dependen variable (CEB ) and 

the six explanatory variables were fitted for each age group. 

The model fitted for each of the age group is given as 

follows : 

Y = Bo + SIXl -+ B2X2 + B)X) +B,X, .. B~X .. + B,X, i u 

where Y denotes the number of children ever born to a woman in 

the reproduct ive age group, X\. X2 and X, are categorical 

variables r epresenting religion, ethnicity and employment 

respectivel y. Each categorical varia les defines two dummy 

variables 1 and 0 to represent t wO caLegories. X and X denote 
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number of years of schooling for wives and husbands 

respectively while X, denotes house hold income. The BI'S and 

u are regression coeffic ients and error term respectively. 

Table 1 presents t he results of the regression computations 

for the model given above for he age gro p 15 -19. Before 

proceeding with the a na l ysis our primary task will be looking 

at various p lot s of residual s to determine if here are any 

serious violations of t he model assumptions. or some mod 1 

misspecifications. First we begin with he examina ion of the 

normal probability plot. Th is plot is shown in Figure 1. A 

glance at thi s Figu re r eveals that this plot devia es from a 

straight line indicating that the errors are no normally 

distributed. 

Table 1 Regression results 

Variable coefficient SE 

xl 0.494546 .653271 
x2 -1.98197 3 . 921175 
x3 -.013750 .03 492 0 
x5 -.019564 . 046666 
x6 -4.61736E - 04 .001074 

Constant 2 . 221191 

s = 0.6 1 

Analysis of Variance 

Source DF SS MS F 

t 

. 757 
- 2 . 152 

.39 4 
- .419 
- .4 30 

. 6542 09 

Regression 
Res idual 20 

5 
7.456 

3.005 
0.373 

0.601 1.612 

4 9 

3.395 
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The plots of the standard residuals against he fiLted values 

and against each independent variables are shown in A pendix 

A. The plot of the standard residuals aga inst t he fitted 

values did not show a random distribution abou zero. The 

plots for each independent variables showed no glaring 

indication of violation of he m el assumpt ions. 

The regression results for th age group 20-24 are summar i zed 

in Table 2. Plots of residuals against the predicted values 

and each independent variables are presented i n Appendix B. 

Checking these plots we see that the plot of residua l s versus 

house hold income shows systematic pattern, i.e. the residual 

variance seems to decrease with increase in i ncome. 

The normal probability plot is 

exhibits a clear flattening 

given in 

at the 

figure 2, This 

middle of the 

plo 

lot 

suggesting that many values relatively far from the mean are 

in the sample for it to be considered a sampl e from a normal 

distribut ion. 

For t he age groups 30-34 , 40- 44 and 45 - 49 the estimated 

coefficients and their t - values are iven in Table 3, 4 and 5 

respectively. The residuals are also pIa t ed a ainst t he 

fitted values and each i ndependent variables (see Appendices 

C-El. The residuals appear, to be randomly distributed about 

zero for each of the age groups mentioned a ve. There seems 

to be no discernible pattern to the distribution of the 

residuals. 
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Table 2 

Variable Coefficient .. t 

xl 0.952309 . 5J1743 1 . 791 
x2 . 752489 . 851742 - .88 2 
x 3 .144083 . 045869 - 3 . 141 
x4 . 586522 . 423058 - 1 .386 
x5 . 085054 .0 46415 1.832 
x6 -3 .744988-05 5.741031 - 04 - .650 

Constant 1.569055 .'38681 

R' . .09 • • 1 . 42 

Analysis of Varianc e 

Sour ce 

Regression 
Residual 

Table 

Variable 

xl 
x2 
x3 
x4 
x5 
x6 

Constant 

DF ss MS r 

6 32 .63 
91 184.14 

5 . 438 2 . 687 
2 .0 24 

3 Regre •• ion reeults 

Coefficient SB t 

.586835 . 543113 -1. 081 

.151657 . 503167 .3 11 

.05852' . 055074 - 1. 063 

.630522 . 361670 1. 743 

.069185 . 048901 - 1. 41 3 
3.647710£- 04 6 . 9)410£ - 04 .526 
4.996143 . 683572 7.307 

R' • . O. • • 2. 19 7 

Analysis o f Variance 

Source 

Regression 
Residual 

DF ss MS 

6 6 7.37 
213 1028 .71 

F 

11.23 2.32 5 
4.834 
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Table • Regression result. 

variable Coefficient SB t 

xl . 493072 . 682267 .723 
x2 . 649610 . 872610 .744 
x3 . 16467S . 082886 · 1.987 
x' .0182 47 
x5 .0206S0 
x, .00 2286 

Constant 6.495111 

R' • .01 s 

Analysis o f variance 

Source 

Regression 
Residual 

DF SS 

6 60.63 
171 1269 . 41 

. 47991S 

.063591 

. 001173 
1.069125 

• 2 .72 

MS 

10 . 11 
7.42 

-

Table 5 Regression re.ults 

Variable Coefficient SB 

xl 2 . 364119 1.0374.04 
x2 .240950 1.093768 
x3 .157521 . 130915 

x' .472791 .642779 
x5 .046900 . 089090 
x, .0038S4 .001371 

Constant 4.488171 1.468339 

R' . . 0' s • 2.92 

Analysis o f Vari anc e 

Source OF S5 MS 

. 038 

. 325 
1 .949 
6 . 075 

p 

1.36 

t 

2.279 
- .2 20 
. 1. 203 
- . 736 
- . S26 
2.804 
3.057 

p 

Regression 
Residual 98 

6 115 . 76 14 .29 2 .256 

83 8 .20 8 .55 
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The normal probabil ity plots for each of the age groups under 

considerat i on are s hown in Figure 3. 4 and 5 respecti ve ly. 

The s e plo t s a re nearly . though not xac ly straight line. 

The r e sults o f fi tting models to age groups 25-29 and 35 39 

appear i n Tabl e 6 and 7 r espectively. From the examination of 

the g raph o f t he observed standard residuals versus each 

inde pendent vari ables (Appendices F and G) and he residual s 

aga i nst the f itted values. i seems the assumpt ions o [ 
homoskedasti c i ty 

plotted agai nst 
is not con f irmed only when 

i ncome . The other pIa 
he residuals were 

and the normal 
probabi lity plot (Figure 6 nd 7) did not l.ndicate serious 
model violat ion. 

Having f i tted a linear model to each of the age groups, we 

ha ve examined t he normal probability plots and he sca Ler 

the model plots for any evi de nco of gross viola ions in 

assumptions. Since the adequacy of he model 

s ho ul d always be examined before proceeding with 

assumptions 

the analysis. 

We ha ve observed t hat some of the normal probability deviate 

from a straight l i ne i ndi ca ing that errors fail to have a 

normal dis tribu t i on. Plot s of residu Is against income for 

some o f t he age groups also clearly showed here is a problem. 

It seemed t hat t he residuals are not randomly dis l"ibuLed 

about Zero , i nstead they seemed 0 show systematic featul-es. 

When one o r more of the standard assumptions are violated. the 

need f or tra nsfor ming the da a arises as a remedy. In what 

follows a n attempt has been made 0 discuss he results 

obtained based on regression analysis on th trnnsformed 

model . 



Table 6 Regression results 

Variable Coefficient SB 

xl .230160 . 4 04 556 
xl . 47672 6 .4497 8 6 
x3 .0 19994 . 0347 44 
x< .014952 . 303164 
x, . 0 56537 . 036939 
x, -1.98072E - 04 6 .18123£- 04 

Constant 2.664551 . 59146 7 

R' • .02 " • 1.82 

Analysio o f Variance 

Source OF 

Regression 
Re sidual 

SS 

, 
'" 

KS 

37 . 47 
82 6. 74 

6 . 25 
3 . 35 

t 

. 569 
1.060 

- . 575 
. 049 

· 1 .531 
- . 320 
4 . 505 

1 . 866 

Table 7 Reg r ession results 

Variable Coeffic ient SB 

xl .054822 .746566 
xl .036614 . 905143 
x3 .234242 .0896 4 2 
x' .393180 .566675 x, .017933 .073784 
x, .001115 8.68514Z - 04 

Constant 6.215523 1.096083 

R' • .02 • • 

Analysis o f Varianc e 

Source OF 

Regression 6 
Residual 291 

SS 

213 . 20 
4673 . 29 

4 . 01 

KS 

35. 53 
16 . 06 

t 

.073 

.040 
- 2 . 613 
- .69 4 

.24 3 
1.284 
5.671 

r 

l . l12 
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One of the standard assumptions made in regression analysis is 

t ha t t he errors are no rmally distributed. But the normal 

probability p lots for some of the age groups for instance for 

the age group 15-19 indicate that the errors show departure 

from normal distribution. The remedy (or non normal ity is 

t ransformation of the dependent variable. Therefore to achleve 

normality we have worked wit h the transforme variable. The 

o ther standard assumption violated is the assumption o( homo 

s kedastici ty. This is conf irm d y the systematic feat;.ut~s 

observed in the plots of the residuals versus income To 

remove the hetroskedasticity transformation be h on th.· 

dependent and t he independent variables were made. The kind at 

trans formations applied will be discussed la et". 

Regression analysis waS applied to the transformed 

a high value o f R2 and a significant value of F was 

I nspite o f the fact t hat the F's for testing 

model and 

obtained. 

th all 

regression coefficients are Zero are significan for all of 

t he age groups and we have a high R', the scattet' of oin s 

still give an ind ication of hetl"oskedasticity and non 

normal ity of the errors. 

H . J) for all of the aoe 

an.::: the age group ..)" H 

groups exc~~t the first 

d "Of x .. i l ' marked o " -

62 
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hecroskeda sciciCy. The norma l probability plot shcw('d 91 ighl 

deviation from straight line for all age grou excppL 15 24 

for which the plot e xhi bit s a clear flat ening CAL he middlt· 

The variations in the data explalned by the mod 1 (R 3rp tOO 

small for each of the age groups. 

The normal probabili y plot fol' he age group l~ 24 (FlgUIA 91 

showed departure from a strai he line. In thl'! rl"t of the 

residuals versus the independent variab:p in~ome, he 
residuals s eem to decrease wi h an increase in income. To 

remove the observed hetroskedas icity and n ':-\ no' mttl i y OUt 

data has been transformed using suitable tl· e. atma' ions. To 

achieve norma lity of the errore ~he dependenl Idrlable ""'d B 

loot ransformd~ :..0 The remedy transformed using squa re 

suggested by the data for removal of helr SIt( i<Jst"city was 

regressing Y:!X. agai ns l / X." X JX ••• . . • ,X Yo The r~sulLlng 

coefficient of l/Xu will be an estima e of B , (he CI ,~fficient 

of X1Jx,j will be an es imate of 81, and f' on, and the 

intercept from the r egression will be an est ... ma' e of B,. 

Tab le 9 Regression resul ts 

variable Coefficien t SE 

xl .4 98 05 7 . 4 082 91 1.220 
x2 - 1. 17 5900 . 64 0014 - 1.837 
x 3 _ . 100463 .0 ) )73 -2 . 978 
x4 _ . 332237 .35 464 0 - .937 
x 5 . 085725 .035496 2. 41 5 
x 6 -1 .29991E- 05 4 .68 897 f;' 04 - .028 

Constant 1.7 4 96 17 .666874 2.624 

s • 1. 2 1 

Analysis of Varianc e 

Sour c e OF 

Regressio n 
Re si dual 

----
SS MS 

6 22. 21 
1 14 165.79 

F 

3 .70 
1. 4 5 

2.5H 
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Table 10 Regre •• ion re.ul t. 

Variabl e 

xl 
x2 
xl x, 
xS 
x5 

Coefficient SB 

•. 154110 . 3455)) 
.062 142 . 34 7581 
.071356 .031412 
.576155 . 242757 
.075021 . 031257 

4.929656B · 04 4 . 80508B. 0 4 

-. 44 6 
. 179 

- 2.272 
2.373 

-2. 4 00 
1. 026 Constant 4.080784 . 469242 8.697 

• • 2.11 

Analysis o f Variance 

Source 

Regression 
Residual 

OF 55 MS F 

6 144.049 
467 2084.341 

24 .008 
4 . 463 

5.379 

Table 11 Regression r esul ts 

Va.riabl.e Coefficient SE t 

xl .074112 .379525 - . 195 
x2 .445216 . 4 68973 - .949 
x3 .243314 .044875 -5. 42 2 
x, .055937 .277734 .201 
xS .039604 .036570 1.083 
x5 .0012513 4 . 87311B - 04 2.65 4 

Cone tant 6.440274 .568916 

R' c .05 • • 2.54 

Analysis of Variance 

Source 

Regress ion 
Residual 

OF SS 

6 23 9.73 
468 303 0 . 37 

11 .3 20 

MS F 

39.96 6.17 
6 .4 8 
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The results o f the regr essio n compu ation for he r ansformed 

appear in Table 12 through 15 . The varia 10n in he dependen 

var i able e xplained by the e xpl a na ory variables (R)) for each 

o f the age g r o ups a re very larger than the corres nding 

values base d o n t he o rigi nal mod 1 . These values (or each 

groups 15-24, 25 - 34 , 35- 44 and 45· 4 9 were 0.07, 0.05, 0.06 ~nd 

0 . 06 respective l y based on he o ri ginal data but after 

t rans format ion t he c or r espondi ng val ues were fou nd to be 0.38, 

0 .22 , 0 . 48 and 0.64 respec tiv ly. 

Before proceed i ng with he anal ysis we have looked at variouB 

plots o f res i d ual s t o determi ne i f t here were any serious 

viola t ions o f t he model as sump ions. Both he residual and the 

no rmal pro ba bil ity plots (See Append ices K • N) sho',oIed no 

marke d evide nce of serious viola ions i n t he model 

assumpt i ons . . 

The F values for all o f t he age g roups we r e fou nd to be 

significant suggesting t ha t a ll t he B' s can no t be taken Zero. 

The t- value f o r t he age gro u 15- 24 for t est i ng he null 

hypot hesis Ho (BI'''''O) agains t an al ernative H1(B1=f0) are given 

in Tabl e 12 . From this Tabl it c n be seen ha t Wi te' s 

e duca tion has r egression coefficien t that is significantly 

di ffere nt from Ze r o . This value fOl- husband's educa ion seems 

to be significa nt when ex is taken to be 0.05. As It 15 

e xpected the CEB a nd wife' s education were found to e 

inve r sely r elated. Thoug h not significant the relation betwF>en 

women employment a nd fertility was also (ound to be nega ive 

Con t ra r y t o our e xpectation, the association betwp-en fer Idly 

a nd husband ' s educ a tion was (ound to be posltive. TherE seems 

t o be no d ifference in fertility be ween the twO reli91uuS and 

t he t wo ethnic groups considered in this study 



A summary of r egression results for age group 25-34 is 

in Table 13. He re all the coefficients except 
given 

those 
corresponding to the categorical va riables Xl and Xl were 

significant. Husband' s education and woman employment have 

showed the expected relat ionship to fer iIi y whereas wife's 

education failed to do this showing positive relation 0 
fertility (CEB). 

Regression resul ts for the age group 35- 44 are summarized in 

Table 14 . Like t he regress ion results for the age group 15~24 

woma n educat ion and employment seemed to have the expecte 

relationship t o fertility while husband's education did not. 

But here the regression coefficients for th varia les, woman 

e ducation and employmen , were significantly diff~ren from 

zero whil e this was not rue for the husband'S education. 

Table 15 shows a summary of regression resul s for the last 

age group (45 - 49). The r esults are similar to those obtained 

for the age group 25-3 4 except that here not all coefficien s 

are significantly different from zero. 
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Table 12 Ragreoaion re.ults 

variable Coefficient SK t 

xl .037956 . 020314 1. 868 
x2 .048087 .032414 · 1. 484 
xl .629942 . 107399 - 5.869 
x' .024319 .0179)9 - 1.)56 
xS .261457 .131281 1.99:1: 
x, 3.780387 .829660 " . 557 
Constant .061932 .032509 1 .905 

R' • .38 • • 

Analysis of Variance 

Source 

Regression 
Residual 

DF SS MS 

6 .31201 
116 . 4 3604 

.06 

F 

.05200 1l.83 

.00376 

Table 13 Regr ession results 

Variable Coefficient S2 t 

xl .004050 .01 1185 .352 
x2 .017823 . 011339 1.512 
x 3 .217752 . 101715 2. 14 1 
x' .019781 .006941 - 2.850 
xS .725909 .097865 - 7. 417 
x, 5.285449 .520219 10.HiO 
Constant .105311 .014887 7.074 

R' • .22 • • .069 

Analysis of Variance 

Source DF SS MS F 

Regression 6 
Residual 4 60 

.66320 
2.17776 

.11053 23.)5 

.00473 
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Table 14. Regre.aion r.aulta 

v ariable Coefficient S. t 

xl .001438 . 009110 .816 x2 .016958 . 011804 - 1.437 
x3 .51574) .165147 - 3.12 3 x, .026145 . 00591] - 4 . 422 x, 2.754496B-05 .11002 0 . 000 x, 7.650436 .478142 14 .727 
Constant .161353 . DHH7 11.286 

R' • . '8 • • .059 

Analysi s of Variance 

Source DF 

Regression 
Residual 45) 

SS 

, 
1. 581 

MS F 

1.526 
. 00) 

.25 4 

Table I S Regression r eDuito 

Va r iable Coefficient , S. t 

xl . 060154 .029699 2.025 
x2 .007592 .03 0731 .247 
x3 . 9U049 .700245 1. )55 
x, .031832 .016857 - 1.888 
x, .856007 .199643 - 4 .288 
x, 5.135094 .387166 13.263 

72 . 899 

Constant .105866 .04138 0 2.558 

R' • .64 • • .0' 

Analysis of Variance 

Sou r c e DF 

Regression 6 
Residual 98 

SS 

1.2 99 86 
.66576 

MS F 

.2166 31.89 

. 0068 
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CHAPTER V 

SUMMARY , CONCLUSION AND RECOMMENDATION 

The purpose of thi s paper is to study the influence of 

certain s ocia-economic variables on f ertility. The paper 

consists of fi ve chapters. Chapter one wa s concerned wi th 

introduction whi c h contains statement of the problem , 

objectives of the study and review of related r esearch. The 

second c ha pter dealt with data collection, defi nition ot: 

variables included i n the study and me thod s of analysis. 

Chapter three continued the discussion of po pulation 

c haracteristics. In c hapter f our an attempt was made to 

a nalyse the influence of the s oc ie-economic variables 

specially, women's employment and e ducat i on o n thei r 

ferti lity . This c hapter presents surrunary, conclusion and 

recommendation . In what foll ows an attempt 1s made t o 

present the find i ngs of this study, 

1 . Women participation in the labour force was fo und t o 

have the expected rela tion t o fertility, that is women 

employment was found to be inversely rel ated to 

fertility, however this relationship wa s insignificant 

for the younger and t he older age groups. 

2. 

3. 

Women's education seems t o have i nverse relati onship 

with fertility in the age- groups 15 - 24 and 35 - 44 

confirming the expected rela tionship, However, th 

expected relationship between the tWO f or the age­

gr~ups 25 - 34 and 45 - 49 has not been conf i rmed oy the 

data. For these age groupS women educati on appe ars t o 

it ' ve or no effect on fertili ty. 
have a very li t tle pas 1 

The fertility of muslim women does not 

fert i lity of chris t ians in 

dif(er 

each o! 

id 
sionificantly from 

~ S'milar ly the fe ::-t ilitV 0: Amharas 
the ag e groups . 1 • 

not show signif ican t difference ~ rom ~ertility of 
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4. 

5. 

women in the other ethnic groups. 

In each of the age groups income 

positively related with fertil i ty. 
was found to be 

Like women's 

education on 
education t he influence o f husband ' s 

fertility was found t o be i nsigni fica nt 
in certain age groups. 

As it has been pointed out above women' s education fails to 

have inverse relat i onship with fertil i ty in the age groups 
25 - 34 and 45 -49 . The 

o ld age group has 

effect of employment 

been found to be 
in you nger a nd 
in5igni fi cant. 

Therefore, this study points to the need to improve wom n' s 

status, particularly education and the participation of 

women in the labour force by creating j ob opportu nities to 

woman. 

Rapid population growth is dete r ent to economic devel opment 

of a country. It affects the standard of liv i ng of people 

i n terms of food, education and employme nt opportu nities 

and facilities for health. The effort and revenue wh ich 

could have been used to raise t he standard o f liv i ng of the 

people will be used to provide food , educat ion , health 

fa c ility and other services t o the i nc r easi ng popula ion. 

Rapid population growth br i ngs about environment 

degradation by exacerbating such problems as deforestat ion , 

soil errosion and deterioration of water resources. 

Therefore, to tack le problems of rapid popula tion growth 

effort has to be made i n all possible ways to bring about 

a decline in fertility. The follow ing are suggested as wa ys 

by which fertil i ty reduction can be ac hieved. 

1. providing information about breast feeding 
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2 . providing information about contraceptives and 
making contraception easier. 

3. Creating job opportunities partic ul ar l y fo r 
women. 

4. Educating parents . 

5. Creating public aware ness of the population 
problem. 

6. Rais ing age at marriage. 
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3.0 
5.0 

15" .v 
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• 
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-3 
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.... v...1' ,"" 
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'. 
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• 

• 
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., 
~.' 

. .w 

'I 
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~ 39 SPSS/PC+ 
StcndOrdized Scatterplot 
Across - \J S- iXWl - *SRESID 
()Jt II I I 

3+ , 
I , 

2 + , 
I , * * 1 + * , .* I • 

* , .. a + • * .. , 
I .. .. .. . , 

-1 + .. , 
I , 

" -2 + , 
, 

-3 + 
()Jt II I -, -2 -1 a 1 -
StcndOrdized SCotterplot 
Across - "b ~ - *SRESID 
CUt II I I ! 

3 + , 
I , 

2 + , 
I , 

1 + , 
I , 

0 + , 
I , 

- 1 + , 
I , 

-2 + 

.. ., 
. *. 
: .*: 

•• .... 
* 

* 

. *. 

, 

I! 
+ , 
, 
+ , 
I , 
+ 

, 
+ , 
I , 
+ 

, 
+ , 
, 
+ 

II 

" 3 OJt L 

s,c'SS/PC+ 

II 
+ , 
, 
+ , 
, 
+ , 
I , 
+ , 
I , 
+ 

, 
I : 
, + 

-3 + ~_-++I! 
Out +1 +-1 --11--~-~--:-,- 2 3 OJt 

-3 -2 -1 0 • 

S)1ItJOls: 

rtl>: fl 

1.0 
2.0 • 4.0 

S)1ItJ01,: 

I'OXN 

1.0 
: 2.0 
• 4.0 



Page 41 SPSS/PC+ 

Standardized Scotterplot 
Across - *PREIl lXJ...n - *SRESID 
D.Jt II I I I II 

3 + + S\I1DO!s: , , 
I 

i'Ox II , , 
2 + + , , 

1.0 I • 2.0 , ..... 
1 + * 3.0 .. ,. " , 

* • I , .. .. .. , o + * .. , . + , 
I " .. ... . ... , , ... , 

-1 + + , .. 
, 

-2 + , 
I , , 

-3 + + 
'" ," 11 I I ~, 

2 3M _7 -2 -1 0 1 -



Poge 52 SPSS/PC+ 
Staidardiz~ Scotterp)ot 
Across - , \j I lXlIn - *SRESID 
OJt II I I I 

3+ 

2 

1 

o 

-1 

-2 

* • 
* • 
* 
* 
* 
* 

II 
+ , 
, 
+ , 
, 
+ , 
, 
+ , 
, 
+ 

, 
+ 

, , + -3 + 
OJt +I~'---+---+--~--+-~~~I; 

3 2 -1 0 1 23M 

StarKlJrdized Scotter~ot _ *SI1cSID Across - V 2.. 1AJI~':1 . .. 
OJt I' I I I 

3 + , 
I , 

2 + 

1 

o 

-1 

-2 t 
I , 

* 
* 
* 
* * 
* 
* 

! I 
+ , 
, 
+ , 
, 
+ , 
, 
+ 

, 
+ , 
, 
+ , 
, 
• 

-3 :~---r--~--~~--;---:1---;!+ 2 "., Out I!! 0 2 '" ...,v. 
-3 -2 -1 ~ 

~oo 

S)IItol s: 

i'tlx N 

8.0 
16.0 

• 32.0 

<)lito),. " , . 
tt1x N 

8.0 
: 16.0 
• 33.0 



• • , 

Page 54 
SPSS/PC+ 

StaixlJrdiZed ScOtterplot 
Across - . \I!' Ik:wl - *SIlES ID 
OJt I I I I I 

3+ , 
I 

1+ 
+ S)IItJols: , 

, 
2 + , , ~N 

+ 
2.0 , 4.0 

+ • 10.0 

, 
} + , 

I 

, 
*~ · , , , 

+ 0 + " ': 
* * , *' • , 

+ -} + • 
* • , *. , 

+ , 
-2 + , 

I , , 
-3 + 

CUt J I I! 
3 ~ 

L 
. • o 1 2 3 llJt 

Page 55 

St~rdized Scotterplot 
Across - . \J'i [Jo,.,n - *SRESID 
OJt II J I 

3 + , 
I , 

2 + , 
I , , • • . , 

* • , 
n + u • , 

* • , 
* 

, 
+ - .L , 

* 
, 

-~ 
L • , 

~D<vS/PC+ 

II 
+ , 
I , 
+ 

, 
• 

~ , 
! , 
+ , 
, 
+ 

-, 
J 

Out 

, 
+ 
! I 

0 - 3 -2 -1 

+ 
T+ _ _ +--_-+-_--t_--;I _ _ ;- --++ 
+ -;, 3 CU~ 1 L 

1 1) 1 

S)IItJols: 

MJxN 

6.0 
12.0 

* 27. 0 



Page 56 SPSS/PC+ 
Standardized Scatterplot 
Across - . v, !);w) - *S!lfSlD 
OUt II I I I I 

3 + , 
I , 

2 + 

Stcr.dG.-dized 

OUt " 
3 + 

, 
" ~ L ' , 

, 
n ~ 
u ' , 

, 
-1 + , 

! , 
-;: ..:.. 

, 
_2 + -r. ,. 

V" ' 
, 

-3 

Scotterplot 
\16 IXJnn - *SRESID 

I ! 

* 
. :Ii::.*. ........ 
*** ** ;: 
· , .." .. 
.t**· »: *' 
:***:;**, .. :.:. 

,:t:*. * .. ;I( . .. ,. 

· * .. .. · " . , . 
*: : .. : ", .. 

. • ::10: . , .. .. . 

* 

* 

! ! 
+ , 

+ , 
, 
+ 

+ 

, 
+ 

, 
+ , 

~ 

I . ! 
2 1, (\ ,-_ vu , 

SPSS/PC+ 

I I 
+ , 

+ 

+ , 

S\1ItlOl s: 

/tlx N 

3,0 
5,0 , 12,0 

<)::tOI' , '" " ,) . 

I'Ox N 

1.0 
2.0 

• 5.0 



Poge58 

Standardized Scatterplot . 
Across - *PRED [b.,n - *SRES ID 
CUt '" I I 3+ , 

I 
r ••• 

2 + , 
, 

, + 
" , 

I , 
0 + , 

, 
-1 + , 

, 
-;: + 

, 

.. 
. .. "" 

, , .. * * .. *.:. 
*.***:*** .. *. * '" .. 

" *:,:, .. * .... ."" '"'' 

** .***** *:** : ., " * 
* : .* ... 

. '**: 
** '* 

SPSS/PC+ 

II 
+ , 
, 
+ , 
, 
+ 

, 
+ , 
, 
+ , 
, 
+ , 
, 

-3 + 
CUt ;!-+:--+-~II-----lI--:-::----;; 

-3 -2 -1 0 1 

+ 
I t' 
2 3 Illt 

S,lTtols; 

t'cx N 

1.0 
2.0 

* 7.0 



SPSS/PC+ 
StmlJrdize;:l Scotterplot 
Across - ' \J I lXlnn - *SRESID 
OJt I I I I I. --11--+_-++ 

·3 + , 
I , 

2 + , 
I , 

1 + , 
I , 

0+ , 
I , 

-1 + , 
, 

-2 + , 
I 

* 
* * * 

I I 
+ , 
I , 
+ , 
I , 
+ , 
, 
+ 

, 
+ 

, 
+ 

, , + 
-3 T++-__ ~----:---~--_;--~I--~II 

Q.;t .f-! n 2 3 OJt -3 -2 -1 v 1 

Page 81 SP"vS/PC+ 

Standcrdizec Scctterplot *SRESID 
AM o c C - 'oj 7- [b-.n - . _ +=-~ __ ++I 

'v I J J I _I 
Cl.itll , + 

3 + , 
, 

2 + , 
, 
+ 

" . 
* , 

o , 
* , 

+ , -1 
, 
+ , 

-2 + , 
, 

, + 
/ ' I H-

SyrrOOls: 

Itx ~ 

14.0 
: 28.0 
* 59,0 

S\IiUlls: 

• 

Itx N 

15.0 
30 .0 
c n v . v 

2 3M _ Z -~~--~--~~--~--;---:2--~ ..... , " I ' 1 
v .... \. , ~ L. -1 G 



• 

Page 9 Si'SS/PC+ 
Standardized Scatterplot 
Across - \ ,', \;"3 IX:w1 - *SRESID 
QJt II I -+-1 -_I~'::""' __ 

II 
+ 3+ , 

I , 
+ , 

, 
2 + , 

I , 
+ 

, 
1 + , 

, :* * .. 
0 + *. .. , 

** I : ,. + 

, • 
-1 + + 

-2 + + , , 

, 
-3 + + 

('\0 ,+ ! ! ~ . 

-3 _ c, -1 0 1 L 

I! 
2 3M 

Page 10 SfX'..s/PC+ 

Standardized SoGtterplot 
Across - '\J :.{ ~.n - *SRESlD 
QJt I , ::':::'::'I~-+I --1-- 1+ II 

3+ , 
I , 

2 + , 

1 + , 
, 

0+ , 
, 

- 1 + 

, 
_'1 .... 

L ' 

-3 ., 

• 

+ , 
, 
+ 

+ 

* , 
• , 
, 
+ , 

+ , 
, 
+ 

t+ 

S)IliJOls: 

!'oX I 

4,0 
3.0 

• 18,0 

S)IliJOls: 

I'Ox N 

'1 n . ,-
'Y", 0 LL , 

* ~t: f'! 
"V 

2 3 ();t '" ,+ , , ~ . 

0 i ._ i -' - _0 
L " 



PQ;ell SPSS/pc+ 

Standardized Scatterplot 
Across - : ,,> ll:J"n - ""JlESlD 
OJt II I --+-1 --!-I--!-_-++II 

3 + + , , S)1TIJol s: 
I I , , 

2 + + , , 
I , , 

1 + + • , , 
, , 

o + + , 
I , , 

+ , -1 + , 
I , , 

+ , -2 + , 
, 
+ 

! ! 

2 3 OJt 

, 
-3 + 

OJt -i-;, :f--___;_-~___;___4f---+-_:_+ 
-3 -2 -1 0 1 

Poge12 P'oS/fC+ 

Standardized Scctterplot _ .oncSID 
Acress - '\j b IX:w1 ,)f\L 

t'oXN 

4,0 
8.0 

16,0 

OJt " It, '='t~-tr---+----++t ~ 
3 + 

S)1TIJols: 
, 
I , 

2 + , 

, ~ . ' , 
I , 

0+ , 
, 

-1 + , 
, 

_'1 .l. 
L ' , 

.: .. ;:.:" .. 
, jc :*: * .. ;:;." 

***** . " ... 
. , * :::,,: ... 
. . ' . . . . . . .. . 
.: .. , , ... 
.... 

, 
+ , 

+ , 
I 

" , 

+ 

t ' , + 

• 

-3++~_~ __ ~-;~-;---2~1---r3tt~ ., O...:t -!-! , w~ 
... '1 ' 0 J. 
) -L- - .... 

t'OX N 

3,0 
6,0 

14.0 



SI'SS/.PC+ 
Standardized Scatterp]ot 
Across - *?RED l\:M - ' SRESIn 
OJt II I I . +I--+--H 

3+ 
II 

, 
I , 

2 + , 
I , 

1 + , 
I , 0 , ." .. . "'" .... , , . . . .. ,.::: : .*; :** .. 

o + , . .. . .. " .. *. :.:**** : , 
I , 

. . *- ** ... . -.... " .. ". '"'' 

'" : ; *: . 
-1 + . . .. , 

I , , . 
-2 + , 

, 

+ , 
I , 
+ , 
, 
+ , 
, 
+ 

, 
+ , 

'1 , 
+ , 
, 

-3 + + 
OJt ~!+:--+--+I--+;---+---+----HII 

" 3 ""', -3 -2 -1 ell. W 

Sy.JIXJ)s: 

I1JX Ii 

2.0 
4.0 • ~.O 



. 
Poge22 SPSS/PC+ 
StCJldardized Scatterp!ot 
Across - \I { lX:w1 - *SRESID 
CUt II I I I 

3+ , 
! ! 
+ S)11t:ols: , 

I , 
. 2 + , 

I 

, ~N 
+ 

1.0 
, 2.0 , 
+ • 5.0 1 + , 

I , , 
0+ * * + , 

, 
, 
I , 

: * * 
* ** ... •• * -} + + , 

I , , 
+ , -2 + , 
, 
+ 

, 
-3 + 

II ! ! 

1 o 2 3 OJt 
OJt 

3 2 1 

Page 23 

StCJ)jQrdized Scotter~ot _ *cnESID 
Across - \j b wnn '" 
CUt II I I 

3 + , 
I , 

2 + , 
I , 

1+ , 
I , 

0+ 
.. 

*. . i: .. , 
, 

-1 + 

.. *. ", 

. **':t ... . : " ... . 
*** " . , 

I , 
-2 .;-, 

S.OSS/PC+ 

II 
+ , 
, 
+ 

, 
+ , 

+ , 
, 
+ , 

S)11t:ols: 

• 

i"Ox N 

1.0 
2.0 
5.C 

I +~ -3 + __ ;-" -+-1 -"!'3 OJt 
Out flrl ---4----+---~G~· • 2 

-3 -2 -1 

A· IS - : 



\ 

.. 

., , 
• , 

Page 20 SPSS/PC+ 

Standardized Scatterplct 
Across - ,,3. IXJnfI - *SRES ID 

II cut , i I I 

3 + + S','n"OO 1 ~ : , 
.1 , 

0 . 
L • 

1 + 

, 
0 + , 

1 
I 

-.l + , 
, 

-'1 ~ L • , 
1 , 

* 

• 

* * 

, 
+ 

, 
+ * , 
, 
+ 

+ , 

+ -3 + wt +I-f: __ -+ __ +-_-'c----+--t-I - -+-!i ~ 
2 3 OJt o 1 -3 -2 -1 

SPSS/PC+ 

Stmdardized Scatterplot 
Across - ._ '" '-I [Ja,o,n - *SRESlD 
CUt I! I I 

1\ 
+ 

3 + 
I 

1 , 
" L , 

, , ~ . . 
n 
v 

, 

, 
, . 

- ... ~ 

, 
+ , 

+ , 
I 

+ , 

-• 

_2 + -n ..... , 
00 , • 

++ __ -+--~---e----+---~I---3"'M '! 1", 
C 1 2 ~ .... 

_ 2 -" -, - L • 

2.0 
4.0 
9.0 

i'tlx N 

5.0 
10.0 
23.0 



Page 18 SPSS/PC+ 

Star~rdiZed Scotterplot 
Across - " "~ lXK1 - *SRESID 
()jf ! ! t II , ~ -. , + S\lltJoIs: , 

2 
, 
+ , 

I'Ox I 

6.0 
12.0 

1 
" 

+ • 27.0 

-2 + 

* 
* * 

, 

+ 

, 
~ , 
, 
-.' , 

+ -3 + 
4+-----r----1-----r---1----~----;+!! Out !! I I ~ ..... z ~ , ... 
-3 -2 -1 O I L /\,AJ~ 

Page 19 

Stmdordized Scctterplot SRESID 
Across - '-i 'J- co,.,n - * ! I Out II I I I + S)IlIJoIs: 

3 + , 
, 

:2 + 

_"l ..;.. 
L • , 

* • 
* 

, 

+ 

+ 

, 
+ , 

, , 

• 

i'~~ -;7~_'_ __ !_---+--_-+---__!I----;r:----rr· ())~ 
V~~~ C 1 L -

-3 -2 -1 

-1'\ D 

7.0 
14.C 
29.C 



-

Po;Je 24 SPSS/PC+ 

StcrKiJrdized Scotterplot 
Across - '?RED lb>!1 - *SRESID 
out I i I I I 

3 + , 
, 

~ ~ 
~ . , 

I , 
1 + , 

, 
0+ , 

- ... ~ , 
I , 

-2 ~ , 

.. . 

.* " .. 
, .. *; 

•• * 

! ! 
+ , 
I , 
+ , 
I , 
+ , 
, 
+ 

, 
+ , 

I , 
t + 

S)11tXl15: 

I"OxN 

2.0 
/, 0 ,. 

* 8,0 

-3 ~··+-__ -r __ ~ ____ +-__ +-__ ~ __ -;+Il. 
CtJt +1 .I I 

-3 -2 -1 0 1 2 3 ()Jt 
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page 32 

S+anQordized Scotterplot . 
k ross - \Ii fbr.n - *S.'lESID 
OJ+- ,! , .. , ~ , . , 

I' , 
2 + , 

i ' , . 
, 
~ , · . , 
I , . 

0 ~ · . , 
I , . 

-1 ~ " · I' 
--L " , 

--' • , 
OJt ! ! 

-3 

page 

0 ~ -1 L 

33 

• 
* • • 
* 
* 
* * 

, , 

StcnOOrdized Scntterplot *SRESID 
Across " ,,2.. I:lC>W1 -
OJt Ii 

3 

2 

0 
L 

I! 
+ <)!l!lo" . '" ,.:I. , 
I 

!'eX .' " + 
14.0 

, 23.0 
+ * Sl.e 

+ 

, 
+ , 
, 
+ , 
, 
+ 
It 
' Of ' , 

, L 

" + , 
I , 
+ 

. '"'' " I' .... ' , I 



SPSS/ft+ 

Stcrd8,dized Scotte,plot 
AcrosS 'J" JJa"n - *SRESID -
OJt II I II 

3 -r , 

2 , 

1 ~ , 
•• 

n • v 
** 
•• 

-• ~ 

-" ~ L 
.. 

-3 ~ 

... 
" 

* 
* " • · . , 
• .. 

I 

+ , 
I 

+ , 
, 
+ 

, 
+ 

, 
+ , 

~ , 
, 
+ 

H-

",~ -. .... ' , li ....... I1.) . 

• 
" n -. , 
3.C 

' 0 n ...... . v 

o..:t 
0 -1 0 1 2 3 OJ: 

-3 - L 

Page « , J 

"tnn(jn-di-e" o,J UO u' LV 
r., ,... .. "'r.-
"' .... ,u.,),;) 

OJt ' . , 
~ , , 

1 , 

SP"J)/PC+ 

scatter-plot 
-J o.t ro,..n - *SRESlD 

I I 

• 
• 
* • • • , 
• 

+ , 

~ , 
, 
+ , 

~ , 

~ , 
I 

"'"""'\-' ..JJ"""'" oJ, 

• 

' ,' .~ .. ~ ' 
, .... 11 " 

-n 0 
.LV ' V 
£J.e 
j,'1 0 _L' 

I -!-:-

2 ~ 
,. . 

n 1 
~, _. ' -; __ .;.-__ .;.---+--::--;;--t ",. , ~ vv .. .. - - - , 

L 



~ .. 

Page 35 SPSS/PC+ 
Stcroordized Scatterplot 
Across - y t Ibnn - *SRESID 
OJt II I I 

3 ;-
I 

2 ,... , 
, 

1 -:-, 
I , 

o + , 

, 
- ''j -

L • , 
! , 

_'2: ..;... -. 

•• 
., 

.. 

* ., 
" '" , 
, , 

•• • , 
• 

II 
+ , 
I , 
+ , 
I , 
+ 

, 
+ 

., , 
+ , 
, 
+ , 
, 
+ 

I ! ! 

Syrrbo l:;; 

~ rl 

3.0 
6.D 

• 13.0 

2 3 0Jt 
Out +,~,---+--~--~---+I---+---++ 

-3 -2 -1 0 1 

Page 37 SPSS/PC+ 

StcrxJordized Scotterplot 
Across - 'I Ie Ibnn - *SRESlD 
Out II I 

3 + 

, - ~ L • , 

~ • • . 

r: i. v . 

-1 + 

.. " . " 
* , .... "" " 

: : ::: ; .: ", .. 
.** **. . , ' . ..... . 

,: **** :,: ... : . . 
* . :t" •• 

" "" . . . *** '* * . . . • · *.*'.*,';' : .. : .... .. ., .. 
· : ::t.; , : " . . .. . .. 
· .. . , ........ . .. 
· .. . ... 
.... 

I! 
+ , 
, 
+ 

, 
+ , 

+ , 

<y,rtJolr. 
<J H ". 

~'(jX N 
r n L.' 
~.O 

• 11.0 



· J 

SPSS/PC+ 
StarKlardized Scatterplot 
Across - *PRED [O,n - *SRESID 
()Jtll 1 I 1 ' 1 

3+ , 
I , 

2 ;-
I , 

1 + , 
I , 

0+ , 
I , 

-' . • • , 
I , 

_'"': ..I.. 
L ' , 

I 

* :, * . 
. ** ... .... 
*: :: .*::.:. 

:** ;.*** * 
. . :*.. .*::* ." 

.... ::.* **** .* 
*: ***:*** .. ..... .... , ... . . 

•• 
.... :* • .. 

1 f 

+ , 
I , 
• , 
I , 
+ , 
, 
+ , 
, 
. , 
, 
+ 

, + 

-3+-+~-+--4-~~-;--t-~31!()jt r. ,+ " 1 1 

'""':'3 -2 -1 0 1 2 

S)Iltxlls: 

I'bxll 

2.0 
4. 0 

* 1l.0 



d 

Sf'SS/f{+ 

Standardized Scotterplot 
Across - \11 [Q,n - *SRESID 
OJt II I 

, + , , 
I , 

2 + , 
I , , ~ 

" . , 
I , 

n ~ v . 

* 
* 
• 
• 

II 
+ , 
I , 
+ , 
I , 
+ 

, 
+ , 
I , 
+ , 
I , , + " . , ~T I 

I , 
, + 

-3~:~~~~---;~-;---;21--3"~,t OJ .. . , , W 
L '3 2 1 0 .J. 

~ 47 SP5S/f{+ 

. n Sco++e'"'ot 

S\I1OOls: 

I'tlX ~l 

15.0 
30.0 

* 62.0 

StmdordlZey I. L I",.J. _ *SRESID 
Acrol~';"':: __ .-:'''-=1-~~Dow.'1::::+'' __ --+ __ --+ __ ~" 

.:J.:J ' I '\1100'" I 
+ . .', .• ,~,) . OJtl! , _~ 

3 + 

n 
v 

-, 
" 

, 
* 

+ , 
I , 
+ , 
, 
+ , 
, 
+ 

, 
+ 

, 

* 

+ 
-3 : --o--~-;-. -";;---f ~ OJt D.Jt *--,--;-- (. 1 £. 

-3 -2 .:. 'J 

11h 

16,0 
32,0 
57.0 



Page 48 SPSS/PC+ 
stcndOrdized Scatterplct 
Across - . ~ fX:>f.l ~ *SR£SID 
OJt II I I I 

3 + , 
I , 

2 + , 
, . , 

1 + , , 
, 
I * * * * li:. , 
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